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PREFACE. 



In presenting this little yolome to the 
public, I trust that I am filling a void in our 
chemical literature. I believe there is no 
work in the English language on assaying 
which combines with practical usefulness a 
sufficientiy popular character for those read- 
ers who have not made metallurgy, and its 
kindred sciences, objects of their especial 
study. My desire is, to offer a book which 
fully treats of all the subjects of assay- 
ing, and whose price will yet place it 
within the reach of all persons profession- 
ally interested in this important branch of 
knowledge. 

The more compendious works on chemis- 
try, if they allude to assaying at all, give so 
sparing and incidental remarks, that they 
do not throw any light upon it for technical 
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6 ' PREPACB, 

piirposeS; as indeed it does not fall within 
their province to do. ' 

The immense mineral wealth of the 
United States, to which the discoveries in 
California have so largely added, makes this 
art a very desirable acquirement for every 
one engaged in any business connected with 
the metals ; and it would appear indispensa- 
ble to those desirous of deriving the great- 
est advantage from a residence in that 
promising and alluring part of our country. 

Although these pages principally treat of 
the processes by heat, I have thought it 
propersto describe also some wet processes, 
either where they serve as methods to 
rectify the former, or where no others exist; 
as, for instance, is the case with platinum. 
For the coins, I have selected those em- 
ployed at mints, and which are therefore 
generally considered the most serviceable 
for the analysis of those alloys. 

I feel induced here to recommend at least 
a partial study of blowpipe assaying, to 
those who may wish to • make use of the 
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instructions given in this treatise. This, 
infant branch of chemistry was first created, 
I may say, in Sweden by Cromsted, and 
established more firmly by Gahn and Ber- 
zelius^ both his countrymen ; and has of late 
been made by Plattner a method even for 
quantitatively ascertaining the contents of 
most minerals. 

The requisite blowpipe utensils for the 
mere detection of the principal components 
of ores are so few, can so easily be com- 
manded, and may be so readily carried about 
one's person, that, at least for the purpose of 
a prior test, it is very advisable to possess 
«,! knowledge of tSir application, which 
can be acquired with great facility. 

I beg to refer those readers who may 
be desirous of pursuing assaying more sci- 
entifically, in particular to two works of 
merit, neither of which is written in our 
language. The one is the Traits des Essais , 
par la Voie s^che, by Berthier, Paris, 1834 ; 
the other is in German, — Instructions on 
Assaying, for Miners and Smelters, by 
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Bodeman, Clausihal, 1845. The last men- 
tioned work has been of much use to me in 
writing this volume. 

I cannot conclude these brief remarks 
without seizing upon the opportunity of 
acknowledging the liberality of a distin- 
guished officer at Freiberg in Saxony, Mr. 
Fritzsche, chief assayerofthatminingdistrict. 
I have made frequent use of his notes and 
hints, given me while I had the advantage 
of a personal iutercourse with him. 

0. M. L. 

Columbia, S. C, lOih April, 1851. 
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TECHNICAL AND SCIENTIFIC TEEMS USED. 



AVcaliney oontaming an alkali, viz. potash; soda^ or am- 
monia. 

Ammoniacaly containing ammonia or hartshorn. 

Assays hy Heat, or processes by the sole means of fire. 

Black flux. See Copper Assays. 

Carats fine J a term nsed in designating the yalue of gold 
alloys. 

Carbonate, applied to oxides, where carbonic acid is 
united with them. 

Chlorides are combinations of chlorine with metals, &o. 

Crucihle, See Utensils, &c. 

Cupel. See Utensils, &0k 

Fluocesj ingredients added to produce slags. 

ISiming nitric acid, the strongest kind, emitting red 
vapours. 

Galena, a lead ore. 

Hygroscopic water, the moisture bodies attract from the 
atmosphere. 

Muffle. See Utensils, &c. 

11 



12 BXPLANATION OF TECHNICAL TEBMS. 

Oil-baths, heated oil, to warm solutioBB; &o. 
Oxidationf the combining with oxygen (rusting, &c.) 
Peroxide, the oxide containing the greatest amount of 

oxygen. 
Phosphates, combinations of phosphoric acid with metals^ 

earths, (earthy,) &c. 
Precipitation, the production of insoluble compositionS| 

&c. in wet processes. 
Protoodde, containing the least amount of oxygen. 
Quartation. See G-old Assays. 
Sand-hath, heated sand, to warm solutions, &o. 
Sulphates, combined with sulphuric acid. 
X Svlphurets, combined with sulphur. 

Test-glass, a glass tube closed at one end for chemical 

purposes. 
Water-laih, heated water to warm solutions at 212^ 

Fahrenheit. 
Water^ of cri/staIlizatio7i, the water contained in crystalS| 

and by evaporating which, they crumble. 
Wet processes are those in which acids and solutions are 

used, and where fire is never directiy employed. 
"White flux. See Copper Assay. 
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INTRODUCTIOK 

AssATiKG is the science Yihich treats of the 
various methods of ascertaining the amount 
of one or of several ingredients of a chemical 
compound^ such as an ore or alloy, but is 
solely intended for practical purposes. For 
this reason one of its mam objects is to be 
able to attain to a very great accuracy with 
the smallest and cheapest means, and in 
the shortest possible time. In this it is con- 
tradistinguished fix)m inorganic analytical 
chemistry, properly so called. The aim of 
the latter is to ascertain all the different 
composing elements of an inorganic com- 
pound, and also the exact amount of each, 

2 13 



14 THE ASSAYER'S GUIDE. 

and for this reason the chemist should never 
be deterred by a great waste of time and 
money, if an accurate result should require 
extravagant means. As assaying is only an 
aid to technical operations, and these never 
can extract the whole amount of a metal or 
other component part contained in a com- 
position, (be the latter a natural or artificial 
one,) with true chemical precision, it is self- 
evident that much time and labour would 
be unnecessarily lost, if the same attention 
were devoted to it as would be requisite 
in an analysis. This, however, also shows 
that it is utterly inadequate for purely 
scientific ends. 

Assaying was the earliest known branch 
of chemistry, and in fact that one which 
afterward, through the medium of the 
various investigations of alchemy, drew 
attention to theoretical chemistry, and thus 
founded that science. 

The art of assaying is s6 ancient, and it 
has so constantly and imperceptibly re- 
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• 

ceived new additions and perfections^ that 
its origin is entirely unknown. Agricola 
of Saxony^ who lived in the earliest half of 
the sixteenth century^ was the first to col* 
lect the facts and write on this subject^ 
(6. Agricola de Be Metallica, libr. XIL 
Basils 1546.) Since then the manifold dis- 
coveries of more enlightened periods have 
vastly enlarged and developed this branch 
of study. 

It is not by any means always necessary 
that the same measures be employed for 
these tests as are used in the separation of 
the single constituent from the rest of the 
compound in large quantities; as^ for in- 
stance^- in the processes of smelting and 
amalgamation, although, if convenient, it is 
very advisable, as it facilitates the metal- 
lurgist in the detection of the best fluxes 
and admixtures to be added to his peculiar 
ores. 

The assayer should be guided in his 
operations by chemistry, and the study of 
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the latter, particularly as far as regards the 
principal and more common substances, 
should never be omitted. In other respects, 
all that can be recommended to one who 
desires to perfect himself in assaying, is the 
most scrupulous cleanliness, order, and pre- 
cision as regards his assays and implements, 
and the most unwearying adroitness and 
attention in performing the manipulations 
required by his science. 
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I. 

Description of {he Implementa and VhensiU 
used in the ocmrae of Assays hy Heat. 

Among the articles necessary for^ an 
assayer's ofiBice, of course the first that 
requires a description is the furnace. For 
most purposes the muffle furnace suffices^ 
and it is the only one used for gold, silver, 
and copper ores ; but for iron, lead, &c. we 
require another, though much simpler one. 
I shall first describe the muffle furnace, 
(Plate I. figs. 1, 2, and 3.) The character- 
istic part, the one from which this furnace 
derives its name, is the muffle, illustrated 
on the same plate, in figs. 7 and 8. Both 
these diagrams give a perspective view, the 
first a semilateral, the "second one from in 
front. They can be procured in most of 
our larger cities, and are manufactured in 
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great quantity in Hessia, of a very firm and 
fire-proof siliceous clay, the same material 
as that used for the well-known Hessian 
crucibles, (Plate II. fig 5.) The one from 
which the drawing was taken in Plate L 
measures eight inches across the bottom 
from mouth to back outside, and four 
inches down the back. The holes opening 
upwards towards the interior measure each 
an inch and a half lengthways, but their 
number of course varies according to the 
size of the muffle, which again should 
depend on the quantity of assays expected 
to be performed at once. The back and 
the mouth of the muffle are equal in size. 

The muffle furnace is exhibited from in 
front in fig. 1, in a lateral "section in fig. 3, 
and in a transverse perpendicular section in 
fig. 2. A scale, showing the proportionate 
dimensions in English feet, is attached, to 
facilitate the use of the drawings in build- 
ing a furnace ; for though very small, they 
have been made with much care, and, with 
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the little sketches attached, are fully capa- 
ble of being employed to that effect. As 
will be seen from the first figure, the line 
A B is seven feet long, while the external 
width of the furnace, C D, is two feet nine 
inches. The furnace consists of three chief 
parts, the chimney, r, in figs. 2 and 3, (which 
need only be 3i feet high if it enters the 
chief chimney of the laboratory, which 
should then measure at least 9 — 12 feet,) 
the part above C D, in fig. 1, containing the 
muffle, and the part below that, the grate, 
ashes box, &c. &c. In fig.. 1 we see imme- 
diately below the chimney a representation 
of bricks, {firebricks^ for all in immediate 
contact with the heat should be of this 
kind ; the external ones are common burnt 
bricks.) These, though fastened in tight, 
are placed so that they can be taken out, 
, to put in a new muffle, or make other 
repairs when necessary. In this brickwork 
we have two openings, d and a. The 
jCbrmer is only a small aperture, for insert- 
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ing pieces of sheet iron, upon which to dry 
the cupels. It is, however, not immediately 
necessary, and, if present, is always closed 
with a tight brick when the muffle is in use. 
a is the opening of the muffle, which can be 
closed by a piece of fire-proof brick repre- 
sented in fig. 4, having an iron piece pro- 
truding on the exterior, with a narrow 
opening, into which fits the handle fig. 5, 
which we apply on removing it. To the 
right and a little below the muffle is a 
loose brick, 6, to be taken out whenever it 
becomes necessary to lemove the fire-proof 
clay bar, o, which holds the muffle, (vid. fig. 
2.) As seen in fig. 3, this bar as well as 
the three others shown in tlie little sketch 
affixed to fig. 2, and of which the centre 
one is a Utfle the longest, axe slightly 
inclined, thjas elevating the back of. the 
muffle an inch above the front, and giving a 
better circulation of heat, as should be the 
case where stone-coal or cokes are used. 
Iti burning chatcoal it may be horizontal, 
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although this inclination has another ad- 
vantage, inasmuch as it enables us to 
clean out the muffle easier, should a cupel 
upset, the contents running forward. The 
three fireclay bars, 8 8»y are loose, while o is 
inlaid on one side, and on the other fastened 
in with a loose piece of brick and an iron 
wedge, which can be removed, as already 
remarked, through e. On inserting the bars 
atid muffle, the parts where they meet, and 
where the former touch the other bricks, 
should be powdered over with bone-ashes, to 
prevent a possible adhesion from the intense 
heat. Small cracks in the muffle should 
be mended with coarsely powdered burnt 
clay, jp, in fig. 2, is the open space left round 
the muffle about an inch and a half wide, 
and into which the opening d in figs. 1 and 
3 leads. Immediately below C D we have 
the door h exhibited in all three figures. 
It is for the introduction of fuel, and is just 
above the grate, xx^m figs. 2 and 3, which 
consists of six iron bars placed in the same 
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I 

inclination as the muffle. The door / fig. 1, 
is of iron, with an inside coating of fire-clay, 
an inch and a quarter thick, kept in place by 
iron rivets, thus protecting the assayer from 
the radiating heat of the iron, which would 
otherwise soon be white-hot. Below the 
grate stretches the chamber q^ in figs. 2 and 
3, both for draught and for the cinders. 
The plane at the bottom of this is inclined 
like the grate and muffle, and has the 
opening c to take out the ashes. To intro- 
duce a regular and sufficient quantity of 
atmospheric air, the channel Jc has to be 
constructed, which enters q at A, and passing 
under the floor of the laboratory opens 
outside at iy fig. 3 : 2 is a small piece of 
sheet iron, by pulling out or pushing in 
which, we open or close the passage Tc at 
pleasure, and accordingly as we require a 
great influx of air or not, for a high or low 
temperature. The little figure annexed to 
fig. 1, shows the construction of the little 
opening and slide in the lower door. It is 
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exactly as with a common iron stove, y 
being the hole, while the slide a ^ can be 
closed over it by means of the handle, or 
removed, as may be desirable for different 
degrees of yentilation. This furnace is of 
the kind proposed by Professor Plattner for 
the Freiberg assay office for the use of stone* 
coal and cokes, and where it has been 
employed to great advantage, as regards 
economy and practicability in general. 

Having thu8 pretty minutely given a 
description of the muffle furnace, as it can 
best be constructed when not required to be 
movable, I shall proceed to the furnace for 
tests of iron ores, lead ores, &c., also in a 
shape not intended to be moved, as repre- 
sented by a lateral section in fig. 6, Plate L 
Those parts in immediate contact with the 
heat should be constructed of fire-proof 
bricks, which ought to reach some distance 
up the chiomey. The main body of the 
furnace B and A is either square or round, 
and twelve inches in diameter. The Imck 
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is about three feet nme inches high^ while 
the front measures slightly less, as the top 
has a little slant, merely for convenience in 
easier being able to get at the bottom. A 
is the part where the ashes collect, with a 
door at H having one or several openings, 
as is represented in the door ^, in fig. 1, for 
the sake of regulating the ventilatipn. If 
this furnace is to be used for iron assays, 
in which case a very intense heat is requi- 
site, a similar channel as illustrated in K, 
fig. 3, should be attached, the longer the 
better, and, if possible, opening into some 
cool place, e. g. a cellar, thus creating a 
stronger current of air, and consequently a 
better ventilation. Above A are the bars 
forming the grate F G, which ought to vary 
in distance from one another according as 
we use charcoal or stone-coal and cokes, in 
the former case being closer to one another. 
B is the part in which the crucibles are 
placed, as well as the fuel, and which has 
one opening for the introduction of the same 
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with the cover E, suspended, when open^ 
by a chain, but which is shut when the 
furnace is in use. This cover is commonly 
of iron, covered with fireproof clay. 

C is the channel leading off to the 
chimney D, which may vary in width from 
one half to one quarter the width of B. 
For assays of lead and copper it is not 
necessary to have the chimney very high, 
as no very severe draught is required ; but 
for iron assays it should be about thirty feet. 
In the assay office in Glausthal it measures 
forty-eight feet. In this case, of course, if 
there is also a muffle furnace on the same 
hearth, it is best to conduct the chimneys 
of both into one large one. On placing 
the crucibles in this furnace — twelve have 
room- in it at once-^a piece of firebrick, K 
in the drawing, is first placed on the grate, 
which, to avoid adhesion of the crucibles, 
may be powdered with bone-ashes. This 
brick is employed to have the crucibles 
more in the focus of heat, "by elevating 

3 
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them above the coal around it, and als< 
clay being a bad conductor — ^to keep them 
from immediate contact with the cold blast 
The fuel should never be heaped above I, 
the mouth of the channel C, and large coals 
should be placed below, to keep the grate 
from choking. If several crucibles are used 
at once, they ought to stand sufficiently 
apart to admit coals between them, as they 
otherwise might melt partially in the course 
of the process, and form one compact mass. 
On the foregoing pages I have furnished 
descriptions and measurements of furnaces, 
which, as I have already remarked, though 
easily constructed, are not portable ; and it 
is proper that, before closing this chapter, I 
should devote a few lines to the mention of 
those, which, from their being movable, and 
thus obviating the difficulty and incon- 
venience of constructing one, might, in 
many cases, be preferred, although their 
smaller dimensions, as a matter of course, 
make it more difficult to perform good 
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assays^ and impossible to attend to many at 
a time. Among these we have both muffle 
furnaces, and wind furnaces such as last 
described. They are made of sheet iron, 
strongly fastened with iron hoops and 
coated inside with fireclay, (see also Chap, 
XVI.) They can generally be procured at 
all larger stores of chemical apparatus. 
Luhme & Co. of Berlin, who have one of 
the largest assortments of such articles in 
Europe, and for comparatively cheap prices, 
furnish a kind which may be used for both 
purposes, for 50 Prussian dollars, about 
$35.00 our money. There is another kind 
of portable furnace with an iron muffle, but 
which can only be applied to silver and 
gold assays, (coin,) which ihay suffice for 
the wants of many, and which is more 
durable than the others. After having 
thus given a description of the furnaces 
used in the course of the experiments 
elucidated in the following pages, I shall 
venture to call the reader's attention to 
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other instruments used in the assays of ores. 
Among these, probably, the balance will 
appear most conspicuous. There ought to 
be two in use, one very accurate, the other 
less so, for more common purposes, as 
weighing off the ingredients or admixtures, 
such as pure lead, borax, &c. The other 
one should be made with great care, and 
only used to weigh off the small buttons of 
gold and silver procured. Accurate ana- 
lytical scales are required; and should it 
be more practicable to possess them in a 
small and compact shape, I would propose 
the blowpipe balance suggested by Professor 
Plattner of Freiberg, and made in that 
place by a very careful workman of such 
instruments, Mr. Beschomer, who furnishes 
them for all the students of the mining 
academy there. This balance can be pro- 
cured most simply from Luhme & Co. in 
Berlin,* who are in constant connection 

* J. F. Luhme & Co., 51 Kurstrasse, Berlin. 
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with the United States, and furnish them 
handsomely got up, with an elegant ma- 
hogany box, containing weights of platinum 
down to one-tenth of a milligramme, or 
0.003543402 grs. Troy, for about 116. 
The same firm can also provide common 
balances, from Professor Wackenrode's (of 
Jena) description, for $4 or $5. It would 
be very advisable to have a medium balance 
to employ with the baser metals, marking 
a nriUigramme with about twenty-five 
grammes weight, costing about $13 or $14. 
It will be unnecessary to give a drawing of 
these balances, and I believe the short de- 
scription is suflScient to define the accuracy 
and qualities required. I may add, how- 
ever, that it is highly advisable to have 
wires of platinum used everywhere in the 
more exact ones, since then an unequal 
extension or contraction of the silk cords, 
otherwise gommonly used, and which neces- 
sarily cause variations, is avoided. 

We must now cast a glance at the 

3* 
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smaller and less costly utensils, but all 
of which are necessary for the accomplish- 
ment of the operations to be performed as 
directed in the following pages. I allude 
to the crucibles, cupels or cups, and tongs, 
&c., illustrated in Plate II. The former, 
figs. 1, 2, 3, 4 and 5, are all of their natu- 
ral size in the drawings. Figs. 1, 3, and 4, 
should be made from accurate descriptions 
by a potter, of a pure clay, containing as 
little silica mechanically combined as pos- 
sible, since its presence prevents the ves- 
sels from being sufficiently porous to allow 
' the oxidizing metals to enter, which would, 
as will hereafter be seen, become a great 
drawback to the assay. Some hundreds 
must always be kept on hand, for they can 
only be used once, as the lead, almost al- 
ways present, glazes them immediately. 

Eig. 1 represents a cupel used in the 
operation technically termed cnpellation of 
the gold and silver ores : a shows it from 
above, b from the side. The concave inner 
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surface should not be too shallow, thus 
letting the contents run over ; nor, on the 
other hand, too deep, in which case too 
small a surface would be exposed to the 
oxidizing power of the heat. The line 
given in h shows the proper inclination 
within. 

Fig. 2 is a truncated cone, with a very 
slightly concave surface at the wider ex- 
tremity or top. It is made in great part of 
bone-ashes, being among the most porous 
substances that can stand a high tempera- 
ture. I give here a recipe for their pre- 
paration, furnished me by Mr.' Fritzsche. 
It shows the relative quantity of the ingre- 
dients as used for these cupels at his office, 
where they are made by the laboratory 
servant in wooden moulds, using a rod, 
shaped 'like a pestle, to make the hollow 
at the top. The mass consists of 4 parts 
of wood-ashes previously freed of the pot- 
ash by filtration, 1 part of lime, and 1 part 
of bone-ash. 
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Fig. 3 shows a flat, shallow crucible, 
made of the same pure clay as that repre- 
sented in fig. 1 : a is the cup as seen from 

« 

above, while h gives a lateral view, show- 
ing also the curve of. the inner surface. 
This vessel is used in the assay of copper, 
as well as fig. 4. Fig. 3 is termed in Ger- 
man " Kwpfer Qarscherbe^' from the fact 
that with its use the cftpper assay is 
finished. 

Fig. 4 is a high crucible, as mentioned 
above, used for copper and lead. It is 
made of the same material as the former. 
The reason of its having so great a height 
compared with its width, and otherwise so 
peculiar a form, is to concentrate all the 
heat round about the bottom* of the in- 
terior. In some places, in lieu of better, 
the Hessian crucible (fig. 5) is used; but 
No. 4 is much better adapted, from the 
height of the foot-piece, which also protetts 
the contents from the cooling influence of 
the iron bars on which they are placed. 
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and from a too direct contact with the cold 
draught. . Some assayers use an extra 
cover for this crucible, a very superfluous 
addition, since the bottoms of the old cru- 
cibles answer admirably as covers to the 
new. As mentioned before, these also are 
useless after once having been employed, 
and before throwing them away it is there- 
fore well first to break oflF the feet. 

Fig. 5 gives a drawing of a Hessian cru- 
cible, which is used chiefly in the assays of 
iron ores. These are imported into the 
United States, and can be procured in al- 
most every crockery store. Their dimen- 
sions are very difierent, and so contrived 
that one fits into the next in size, being 
in sets pf about a do2;en. They are com- 
monly triangular above, and round below, 
as shown in the figure; but sometimes they 
are made round above and below, and 
where these can be had, they should be 
preferred. If they cannot be procured, 
similar crucibles of pure clay may be sub- 
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stituted, and in fact they are sometimes 
considered preferable. The latter are^then 
commonly made with a foot-piece, some- 
what as in fig. 4, though not quite so 
strongly separated from the main bulk of 
the vessel. These or the Hessian crucibles, 
as will be seen hereafter, should • be kept 
constantly on hand thickly coated with 
charcoal. They are prepared in this man- 
ner. Charcoal of any oak-wood, except 
red-oak, which contains much oxide of 
iron, is the best on account of its density. 
It should be pulverized with the utmost care, 
since a coarse powder will never furnish a 
consistent mass. To this we carefully add 
water until we procure a tough paste or 
dough, and with this fill the crucible very 
tightly, always ramming down every new 
portion introduced, with a pestle or piece 
of wood. When the whole interior is filled 
up, we cut out a hole in the middle with 
a penknife, leaving a margin of about half 
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an inch at least, below and all round. (See 
Assay of Iron Ores.) 

Eig. 6 furnishes a sketch of an imple- 
ment, which, though not immediately ne- 
cessary, will be found extremely useful, 
inasmuch as it tends to keep up order 
and accuracy, great requisites for an able 
assayer. As will be seen from the dif- 
ferent views a and 6, it consists simply of 
a piece of sheeWron, having a wooden 
handle and several semi-circular cavities, 
the number of which may vary according 
to the number of assays expected to be 
performed at once. If a large muffle is 
used in the furnace, it is well also to have 
this large; and, in fact, I would suggest 
having the number of holes in each row 
equal to the number of cupels, of the sort 
illustrated in fig. 1, that can, without col- 
lision, be placed across the muffle from side 
to side. (See Silver and Gold Ores.) This 
pan, or whatever we may otherwise term 
it, is used to cool the buttons of metal and 



/ 



86 THB assayer's guibb. 

their surrounding slag after having oxi- 
dized part of the lead, &c., and separated 
the gangue-rock, as is the case with silver 
and gold (q. v.) The holes should be IJ 
inch wide and i inch deep. 

Figs. 7 and 8 represent two different 
kinds of tongs. Fig. 7 is only shown in a 
lateral view, since its characteristiQs are 
thus exhibited, while fig. 8 is sketched 
from above. They are both very necessary 
in the progress of our investigations. The 
first is shaped like common fire-tongs, only 
that the ends, instead of widening into a 
flat circular lobe, are bent downward like 
a poker, thus enabling us to handle the 
crucibles with great care. The second 
tongs has each piece ending in a semi- 
circle, the diameter of which circle, when 
united, should be so that it may exactly 
embrace the lower part of fig. 1. It is 
used to place those cupels, into the muffle, 
as we are thereby prevented from touch- 
ing the contents. In using this latter in- 
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Btrument great caution should be taken not 
to upset the cupels. Let me first remark, 
that on introducing the cupels into the 
muffle, we always commence with No. 1, 
i. e. first assay on hand, behind on the left. 
It may seem a very superfluous precaution 
to dwell thus long on so simple a manipu- 
lation as the one I am now describing; 
but I know from experience, how many 
failures carelessness in this procedure oc- 
casions to the uninitiated. Let us now 
suppose, that we have the crucible, fig. 1, 
filled with the powdered mineral to be 
tested, and the other additions, such as 
lead or borax. Grasping the cupel firmly 
at the bottom, we lift it up high, so that, 
when pushed into the mouth of the muffle, 
it is a good deal above its floor, and cannot 
knock against it. As soon as it is within 
the muffle, without leaving hold of it, and 
keeping it up high, we hold the side of the 
tongs up against the side of the muffle to 
steady them, then run them along quietly 

4r 
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though not too slowly, for that only causes 
the hand to tremble, until the crucible is 
just above the spot where we intend to 
place it, (when once down it should never 
be moved,) and then slowly lower it, not 
letting go till it stands secure. 

These tongs should be made light 
enough conveniently to handle them with 
one hanS. The handles are made of some 
good firm wood, though No. 8 is generally 
held lower down than the handles, and, I 
may add, never so that the end of the 
tongs, the handle, passes under the arm, 
but exactly as the savages hold their darts 
when about to hurl them. It may seem 
awkward at first, and yet I know many 
accidents, as regards the assays, having 
occurred fi'om not attending to it. The 
length of the tongs ought to be about three 
feet. It may be well to supply oneself 
with a third pair, with straight and rather 
pointed ends. 
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II. 

'ABsay of Silver Ores hy Heat — Cupdialkm. 

Silver occurs in nature chiefly in lead 
ores^ (galena^) and native^ as in the Lake 
Superior copper mines, or less commonly 
as chloride of silver, as is the case in the 
extensive mines of Chili. The following 
directions, however,, refer equally to the 
assays of all. 

As with all minerals to be investigated 
by these methods, the ore must previously 
be reduced to the finest possible powder, for 
which purpose, where many assays are 
made, a large iron bowl is used as a 
mortar, the pestle having a wooden handle 
attached at right angles to the iron part, 
enabling, us thus to employ a much greater 
force than if it were straight, as commonly 
is the case. The usual shape of a mortar, 
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used in kitchens is not so good, for its 
depth prevents its being cleaned sufficiently 
to insure accuracy. In lieu of the .former, 
and when small quantities only are de- 
sired to be pulverized, an agate mortar 
may suffice. Of the ore we weigh off one 
part, — about 3 grammes, equal to 46 grs. 
Troy, (say 50 grs.) is a good standard 
weight, — and mix it with ten parts by 
weight of pure lead, and from one-tenth to 
one-fifth part of borax, in the manner de- 
scribed below. 

The lead is added to extract all impuri- 
ties, such as copper, nickel, &c., and in 
cases where these occur in great abun- 
dance, should be used in the proportions 
even up to fifteen and twenty parts, though 
it is always injurious, and tends to create 
a loss, to add too much. 

To the rules for testing the quality of 
alloys of silver and copper, will be found 
subjoined a table by Erker, to regulate this. 

The lead of commerce contains many im- 
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purities^ in the shape of other metals, 
which, since silver always is among them, 
is very injurious to our assays, and it is 
therefore necessary to obtain a purer article. 
At silver furnaces lead is produced as an 
extra product, sufiBciently pure for our pur- 
poses. That, for instance, thus procured 
from the smelting works at Freiberg in 
Saxony, and used there by the assayers, 
contains, to 6.40000 parts of lead, from 
0.00001 to 0.000015 parts of silver, too 
slight an impurity to affect the result of 
the assay. If so situated as not to be able 
to get it in this manner, the best way is to 
reduce it by a galvanic process from acetate 
of lead. This, the sugaf of lead of com- 
merce, we can readily dissolve in luke- 
warm water, after which we should filter 
off the solution, and introduce a rod of 
zinc, by which process all the lead is re- 
duced and collected round that metal. 
After some time remove it, and continue 
in this manner until all the lead is pre- 
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cipitated. It is then to be repeatedly 
washed with care to remove the acid, and 
afterward dried between blotting paper. 
If not in a sufficiently pulverized shape, it 
need only be shaken a little in a towel and 
finally sieved. A spoon containing a given 
amount — ^five parts, equal to 250 grs., is con- 
venient — ^is used to measure the quantity 
for each assay, thus avoiding the tedium of 
weighing each time, a matter of consider- 
able consequence in an assajdng oflSc^, 
where frequently hundreds of assays are 
made in a day. 

The vessel into which the mineral, to- 
gether with the lead and borax, is placed, 
to be introduced into the muffle of the fur- 
nace, ia represented in fig. 1, Plate II. (See 
the description given a few pages back.) 
We first put one-half of the lead to be 
used in it, and on the top the silver ore, 
mixing the two with great care, not to 
spill the least particle, and afterward 
cover it witii the rest of the lead, and 
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sprinkle the borax over the whole. The 
latter is used to facilitate the melting of 
the lead, and to produce a good slag. 
When much tin, zinc, or lime is present 
in the ore, the borax should be increased 
in quantity up to tke largest amount before 
mentioned. 

If we desire to test ores containing very 
little silica, and our crucibles are not as 
perfect as we might wish them to be, it is 
-very advisable to make use of some quartz 
or glass-powder, to be added immediately," 
or, better still, when the slag is forming, 
and the process of calcining is thus at an 
end. 

We should, for the sake of economy with 
the fuel, make several assays at once, and 
always five or six of each ore, afterward 
taking the average, and thus regulating 
our own labour. 

After previously firing the furnace, and 
hringing the muffle to a regular and con- 
-etant red-heat, we may introduce the cru- 
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cibles. To quicken the melting of the 
lead, we place some pieces of well-dried 
charcoal, which should always be kept on 
hand, in front of the crucibles. Vapours 
will be observed to be emitted, caused by 
the discharge of volatile substances. The 
door of the muffle, previously closed, 
should be kept perfectly open as soon as 
the operation of calcining or roasting the 
ore has properly commenced, to admit 
fresh air, and prevent the heat from in- 
creasing too much. 

This process generally lasts about twenty 
minutes, after which, by introducing fresh 
coals into the muffle and again closing the 
door, we raise the heat, and continue it 
sufficiently long to let the slags collect and 
flow easily, so as to make a crust round the 
white-hot metal. When not employing a 
sufficiently high temperature, the slag will 
remain thick or tough, and retain the 
metallic alloy of silver and lead in small 
particles disseminated throughout the masa. 
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Prom the circular portion of argentiferous 
lead, which appears to be in a constant 
rotary • motion in the centre of the slag, 
vapours of lead rise incessantly. The time 
that should be occupied by this process of 
melting varies much according to the 
character and quality of the ore, which 
sometimes, though rarely, may even require 
something more than half an hour. Gene- 
rally much less time is wanted with a good 
fire, and the assayer can always see at what 
time the encircling slag has been properly 
separated from the metal, and even with 

very little practice is enabled to regulate it. 

> • 

We now again open the muffle, and by 
oxidizing some more lead during the space 
of ten minutes, cover the metal entirely, 
and after that, once more apply a strong 
heat for a few minutes to make the slags 
flow easy, and then taking out the crucibles, 
pour the whole contents into the different 
hollows of the iron plate, illustrated by fig. 
€, Plate II. This should be done very 
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quickly, for otherwise the lead will not 
collect in one button, but be distributed 
in small particles all over the molten slag 
as above. A little practice will soon accus- 
tom any one to all these operations. 

On cooling, with a stroke or two of the 
hammer we separate the slags from the 
metallic buttons, and with a few more 
easily shape the latter into cubes as regular 
as possible. 

The crucibles shown in fig. 2, Plate II. 
come into use at this part of the assay. If 
well made and dried, they should be very 
porous, and so friable as to be crushed 
between the fingers with ease. 

In these cupels we expose the metal 
cubes to a moderate red-heat, which we are 
enabled to regulate by inserting cold pieces 
of pottery — old crucibles will be found very 
serviceable — and leaving the furnace open. 
The rising vapours are from the lead, and 
continue until that peculiar bright flash of 
light is observed, termed sUberblick^ (silver- 
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gleam,) in German mining and smelting 
technology, and from which we know that 
the silver is pure. The utmost attention 
should be paid to this part of the assay, to 
ascertain the moment when this occurs. 
The coolers are then carefully removed, the 
aperture closed, and the most intense heat 
possible kept up for a few moments. To 
do this well is, I may say, the chef cPoeuvix 
of an assayer, and on it depends, in a great 
measure, the accuracy of the assay ; for the 
silver, when pure, requires a much greater 
heat to bring it to the melting point than 
when it contains even a very small admix- 
ture of lead ; and for this reason, if we do 
not instantly elevate the temperature when 
the ceasing of the rainbow colours and the 
bright light of the globule of pure silver 
inform us that all the lead has left, — ^then 
the silver would cool suddenly, and, of 
course, quicker at the surface than in the 
interior or at the bottom, and by this 
eubitaneous contraction cause a spattering 
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motion of the yet unconsolidated particles, 
and be productive of great loss to the 
assay. 

There is an old adage current among 
German smelters and assayers, — ^probably 
known to all who may have had the 
advantage of studying this art in that 
country, where it has been brought to such 
perfection, — ^which, since it is many centu- 
ries old, shows how long it has been re- 
garded as the great aim, in this mode of 
testing silver ores, to keep up a moderate 
temperature as long as any lead is left, and 
to apply intense heat as soon as all has de- 
parted. I insert them here : 

" Kiihl getrieben, heisser Blick 
1st des Probierer's Meisterstiick/' 

In English it would be: To evaporate 
coolly and to use heat when pure, is the 
masterpiece of an assayer. 

When the buttons of pure silver have 
cooled, we grasp them firmly with a pair 
of pincers, tight enough to compress the 
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sides, thus exposing the bottom more, and 
with a wire brush remove the adhering 
particles of litharge, and dust of the cupel. 
Turning them half round so as to make 
the base a square, we repeat the operation, 
and then weigh, but only when quite cold, 
since otherwise the heat, by increasing 
the bulk, might tend to create a variar 
tion. 

The silver produced in this manner, it 
should be remarked, is not perfectly purei 
chemically speaking, but the slight impu- 
rities are too insignificant to deserve any 
attention from an assayer^ who has nothing 
but technical purposes in view, though 
they might require it from a scientific 
chemist ; and for this latter reason, I have 
thought proper in the third chapter to sug* 
gest a metixod to ascertain the exact 
amount of silver in this button, should it 
be deemed necessary, though, I must add, 
that such precision can only be required 
at mints, if the investigations are not con« 

6 
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ducted for science* sake, in which case, the 
wet process would, of course, be preferred 
from the beginning. 

Besides this, small inaccuracies in the 
shape of losses, as has already been re- 
marked, , cannot be averted, even though 
the assaj be performed with the greatest 
care, as the evaporating, or rather oxid- 
izing lead probably carries off small par* 
tides of silver, particularly when too much 
heat is used during that process. It is im« 
possible to give any perfect rules how to 
Obviate such faults, since so much depends 
on the care and attention paid, as well a^ 
on the acquired practice and inng.te prac- 
tical skill of the assayer; yet, pre-supposing 
all this as perfect, the Parisian mint haer 
established a table to regulate their assays^ 
which will be found on pages 52 and 53. 
From this it is seen that the different losseer 
with different quantities of silver vary con- 
siderably, nor is' the loss a per-centage, 
being greatest where the original or true 
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amount of silver in the ore or alloy ii 
seven hundred. 

Thid table should always be referred to^ 
as it enables us to calculate the true 
amount of silver^ and to rectify those un- 
avoidable faults which may be occasioned 
by the lead carrying off portions of the 
silver entirely, or else drawing them along 
with it into the pores of the crucible. 
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A Table to rectify the Loss incurred during 

the Silver Aaaay. 



Real amount of 


Amoant of silver 


Loss durinf; the 


i^Ter. 


found by the assay. 


process. 


1000 


998-97 


loa 


975 


973-24 


l-7o 


950 


947-50 


2-50 


925 


921-75 


3-iJ5 


900 


896-00 


4-00 


875 


870-93 


407 


850 


845-85 


4-16 : 


825 


820-78 


4-22 


800 


795-70 


4-30 


775 


770-59 


4-41 


750 


745-48 


4-52 


725 


720-36 


4-64 


700 


695-25 


4-75 


675 


670-27 


4-73 


. 650- 


645-29 


4-71 


625 


620-30 


4-70 


600 


595-32 


4-08 


575 


570-32 


4-68 
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Beal ttmoant of 


Amount of tUyer 


Loifl daring the 


Bilver. 


found by tho asaaj. 


prooeu. 


550 


545-32 


4-68 


525 


520-32 


4-68 


500 


495-32 


4-68 


475 


470-50 


4-50 


450 


445-69 


4-31 


425 


420-87 


4-13 


400 


39605 


3-95 


375 


371-39 


3-61 


350 


346-73 


3-27 


325 


322-06 


2-94 


300 


297-40 


2-60 


275 


272-42 


2-58 


250 


247-44 


2-56 


225 


222-45 


2-55 


200 


197-47 


2-53 


175 


172-88 


2-12 


150 


148-30 


1-70 


125 


123-71 


1-29 


100 


99-12 


0-88 


75 


74-34 


0-66 


50 


49-56 


0-44 


25 


24-78 


0-22 
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IV. 

Qay-JMSSQ/ds Process for assaymg Silver 

Alloys. 

• 

This modus operandi is one which, from 
its very simplicity and shortness, almost 
necessarily insures success, but it is only 
intended for alloys, such as coins, and can, 
therefore, if applied to ores, only be used 
to ascertain the real amount of silver in 
the button produced in the last assay, 
which, as already observed, contains a very 
minute amount of spurious metals in an 
alloyed state. 

It was proposed by Gay-Lussac, and 
from the indubitableness of its results, 
has since been introduced in France, and 
most parts of Grermany, to regulate the 
assays of the mint. 

They dissolve a given weight of the 
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alloy in nitric acid, and then find a sola- 
tion of common salt— of which, a large as- 
sortment of different known degrees of 
strength is constantly kept on hand in 
bottles-H3uflSciently strong to precipitate 
all the silver as chloride of silver, when 
used in a certain established quantity. In 
this manner, the amount of silver is found 
by the quantity of salt usec^. (Gay-Lussac 
on Assays of Silver, q. v.) 
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Assay of CkM Ores hy Eeai. 

s 

Those properties of silver, which enable 
us to assay its ores by the process of 
cupellation, aje so equally characteristic 
of gold and its ores, that, were I to dwell 
more at length on this first part of the 
operation, it would be a mere repetition of 
what has been said under the head of 
Silver, and therefore I shall only refer the 
reader to the remarks given above. 

When, however, that process is com- 
pleted, and when therefore with silver we 
would have procured the final result, the 
real gold assay only commences, for gold, 
though always native, contains silver, pla- 
tinum, &c. 

I must remark that, since gold ores are 
almo£it invariably excessively poor, com- 
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pared with those of other metals^ we 
should arrange our assays accordingly, 
and commence mth a larger . amount of 
ore than is necessary in other cases. For 
this purpose it is common to begin with 
six different parts of ore of 50 grs. each, 
which, after being mixed with lead and 
borax as with silver, are committed to. 
the muffle in as many separate crucibles. 
The products are then melted up into two 
buttons, in two different cupels of the same 
kind, and these again in the process of 
extracting the lead are concentrated into 
one. Of course, when the assay is finished 
we are obliged to divide the produce by six 
to ascertain the per-centage amount of gold 
in the specimen under examination. 

After having proceeded thus far, it is neces- 
sary to procure some perfectly pure silver, 
for which we have the following methods: 
first, by producing chloride of silver, which 
is done by precipitating the silver from the 
nitric acid solution, with muriatic acid, and 
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melting it in a porcelain crucible^ with pot- 
ash ; chloride of potash and the pure silver 
being thus formed: or secondly by the 
.galvanic process^ the virgin metal being 
thus collected round a rod of zinc immersed 
in the acid (nitric) liquid from which, 
as above, the silver has been extracted by 
adding muriatic acid^ut which precipitate 
must remain in the same vessel. The 
silver is then preserved in the shape of 
filings* 

It is necessa.ry to "Inake use of this silver 
whenever the quantity of gold in the last 
produced button is more than one fourth^ 
(hence the term qvartation) since experi- 
ence has shown that if there are not at least 
about three quarters the timount of silver 
(rarely the case with ores) in this alloy^ 
the gold would protect the particles of 
silver from the action of the acid, which, 
as will become evident from the sequel, 
would prove fatal to our investigations. 

Of the pure silver, two and a half times 
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the weight of the buttons of impure gold, 
and about half the weight of both in 
pure lead, should be melted up with them 
in one crucible, (fig. 2, Plate 11.) This 
single button of gold and silver alloy is to 
be hammered flat on a little steel anvil, 
and slightly curved, as this shape will 
allow it more easily to pass through the 
mouth of a little vial, in which it is now 
placed to be boiled with nitric acid (2 
drams) of from 1 to 3 epecific gravity. 
The vial should be round at the bottom 
as this is performed over a spirit-lamp. 
We allow the liquid to boil until the 
yellowish vapours of nitrous acid gas have 
ceased to be emitted* The gold is then 
pure, and requires only to be boiled a 
couple of times in water to remove the acid, 
and then to be heated to redness to evapo- 
rate the water, to enable us to weigh.it, 
which, as with all other assays, should 
never be done till the metal is perfectly 
cold. 
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If a Bmall portion of platinum be in the 
ore, it will t)e found in the nitric acid 
solution of silver, (See Platinum.) 

The original amount of silver may be 
ascertained by deducting the weight of the 
gold from the button produced before the 
other pure silver was added. 
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VI. 

Assay of Gold Ores hy Amalgamation. 

This method is founded on the fact, that 
gold unites with quicksilver to form an 
amalgam, for thus the alloys of mercury 
and other metals are termed. It is one 
that may answer for peculiar circum- 
stances, though it is not accurate enough 
to serve as a regular dokimastic^ test, since 
^ lead and silver also produce amalgams. 

We require pure mercury for this pur- 
pose; and as the quicksilver of commerce 
generally contains some lead, we must pu- 
rify it by pressing it through a piece of 
buckskin. 

The powdered gold ore, which ought 



* A technical term, derived from the Greek verb 
BoxtfidSsw, to trjT; to test the purity of a thing. 

6' 
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first to be reduced in volume by washing, 
is brought in contact with the quicksilver, 
the sand or gangue-rock removed by sift- 
ing the mass through a coarse cloth ; after 
which, by forcing the quicksilver through 
some buckskin, the amalgam is retained. 

By evaporating the mercury in an iron 
spoon over a lamp, the gold is procured, 
which will, however, still be found to con- 
tain silver or lead, if these occur in the 
ore. 
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VIL 

-4^«y of Gofd hy Washing. 

Tms is a way of ascertaining the ap- 
proximate value of a gold ore, which hardly 
deserves being called an assay, although, 
with an experienced hand, tolerable accu- 
racy may be attained. 

It is based on the fact, that gold is much 
heavier than quartz or other ganguerock, 
and therefore the rock should be well 
pounded for this operation. 

The process is precisely the same as that 
used to extract gold from the sand of river 
beds, and which is now so extensively em- 
ployed in California. Even the vessels 
used are frequently of the same kind, 
though it is better to h^e a small glass 
cylinder, about three times the length of 
the part that will be occupied by the ore, 
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and three-quarters of an inch in diameter, 
closed at the end, like a common chemical 
test-glass. I would suggest, if, where used, 
the gangue-rock or sand be always of the 
same kind, having a mark round the tube 
made with a slight scratch of the diamond, 
up to where a certain quantity by weight 
of the ore would reach. One hundred 
grains would not be too much, if, for in- 
stance, the rock is quartz; and it is also 
the most convenient amount, from the 
facility thus aflForded in afterward calcu- 
lating the per-centage. Under circum- 
stances where we have to deal with ores 
in which the original rock is not always 
the same, it would be well to have several 
such tubes, to each of which its peculiar 
rock might be allotted; or one with dif- 
ferently marked lines. In this manner, 
one such lin^ might indicate the part of 
the tube which would be filled by a hun- 
dred grains of the quartzose ore, another 
the portion which would be occupied by 
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the same weight of a talcose one^ and so 
on. The lines will vary in height as the 
raUo of the varioa. »pecL grarities of the 
respective ores. 

When the properly pulverized ore has 
been placed in the glass tube^ the latter 
should be filled up two-thirds with water, 
and tightly corked ; after which, by repeated 
shakings, the gold will be collected below. 
By careful decanting and continual shak- 
ing, we can remove the sand and particles 
of rock, and retain the gold as a matter of 
course, though only in its natural, alloyed 
state. 

This method will be foimd to be a con- 
siderable improvement on the washing in 
pans. If the ore contains iron pyrites, it 
is best to calcine it first, though carefully, 
BO that no gold is carried off mechanically^ 

by the gases formed. 



«* 
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vin. 

Assay of Gold Ores hy a Wet Process. 

Although I have tried, to make it a 
point to introduce as few wet processes as 
possible into this treatise, I now venture 
to give directions for one which will be 
found very available to ascertain the true 
amount of gold, when the gold has been 
extracted in its natural state by the last- 
given methods. It is chara<;terized by the 
ease with which it can be performed. 

The residue oi alloyed gold produced by 
washing the ore or sand should be sub- 
mitted to the action of concentrated aqua 
regia, (consisting of from three to four parts 
of muriatic acid, to one of nitric,) by which 
all. the gold is extracted. All the plati- 
num, if that metal be present, will be pre- 
cipitated as below from this Uquid. 
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The solution should then be filtered off 
with the greatest care, water being after- 
ward poured on to wash the insoluble 
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IX. 

Assay of Silver OoinSy or Alloys of SUver and 

Copper. 

As a matter of course, with these alloys 
it is not necessary to perform the operation, 
which is done with the ores, of first sepa- 
rating th^ gangue-rock. We proceed with 
the cupellation, as soon as by prior tests we 
have ascertained the probable amount of 
silver and copper. To know this more 
accurately no method exists, except a 
previous hasty cupellation, though to a 
practised assayer it is cognisable from the 
greater specific gravity, whiter colour, and 
increased malleability of the more argen- 
tiferous alloys. It is necessary previously 
to become acquainted with this, as the 
quantity of lead must be taken accordingly. 
By adding too much, a loss of silver is 
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incurred, while, if too little ia used, we will 
not be able to procure a pure silver button, 
as not all the copper will pasa over into the 
litharge. 
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The only way to pulverize t, coin or 
alloy is to file off small portions. About 
a gramme or fifteen grains of the filings 
should be carefully weighed off, wrapped 
in paper, (satin paper is the best, giving 
little ashes,) to prevent small particles 
from being lost, and placed in the muffle 
furnace on the cupel, fig. 2. When the 
paper is burnt to ashes, the lead is added 
according to the table. The rest of the 
aissay is exactly as with silver ores. As 
long as lead and copper are being oxidized, 
no severe heat should be employed, which 
is, however, done as soon as the bright 
flash appears. 

The alloy or coin may also be treated 
according to Gay-Lussac's process, already 
described. Having thus ascertained the 
amount of silver, we are easily enabled to 
calculate that of the copper, by subtraction. 



71 



X. 

Assay of GM Chins^ or Alloys containing 
Qoldy Silver^ and Copper^ 

Before making the regular assay, it is 
necessary to ascertain the probable contents 
of the alloy, as with silver. The method 
commonly used i^ the tao/chaUme or besanite 
test, the same em.ployed by goldsmiths 
when purchasing coin or bullion. A dark 
fine-grained basalt or siliceous slate is re- 
quired, and on this a line is drawn with the 
gold coin* Those whom business has fre- 
quently brought in contact with such 
alloys are generally able to judge pretty 
accurately by this alone, as the purer it is, 
the brighter the yellow, silver making it 
whitish, copper of a redder hue. To carry 
this test out farther, the mark is moistened 
with ah acid, which, dissolving the baser 
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metals, leaves the gold in its virgin state. 
This acid consists, in thousand parts, of 

. 784 parts' of pure nitric acid, of 1.340 specific gravity. 

16 " " " muriatic acid, of 1.173 spec. grav. 
200 " « " distUled water. 
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As with gold ores, several assays should 
be made at once, to regulate one another. 
When some of the alloy has been filed off 
— ^too small pieces ought not to be taken, 
on account of their liability to be blown 
away — these particles should be carefully 
brushed, to remove the fine dust, which 
might otherwise only drop off after weigh- 
ing, and thus cause a decided loss. 

For the assays, 5 grains are used in each, 
and the value of the gold is afterward given 
in carats fine, pure gold being reckoned at 
24 carats fine. In this way an alloy 
containing 91.666 per cent, of gold will be 
22 carats fine, or in other words, it contains 
I or s of pure gold to ^ of the alloyed ^etal. 
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After having weighed oflf, the above 
quantity of the gold to be tested, three 
times the weight of the expected amount 
of gold, as ascertained by the prior inves- 
tigations, are taken in pure silver. Some 
deem two and a half sufficient. The gold 
and the silver are then carefully wrapped 
in a piece of paper. 

It is now necessary to ascertain the 
required quantity of pure lead, which 
varies according to the per-centage of cop- 
per in the coin or alloy. As this metal 
has a much greater affinity for gold than 
for silver, it is much more difficult to sepa- 
rate it from its alloys with the former 
than with the latter, and for this reason 
tiie lead used should be about twice as 
much aa would be necessary, were we 
assaying a coin consisting of silver and 
copper. The following table is given by 
D'Arcet to regulate the amount to be 
used: — 
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If the contents of gold in the 
alloy is 


The quanti- 
ty of lead re- 
quired is 


BelatiTe quantity 

of lead to the 

copper. 


In 1,000 parts. 


In carats fine. 


1.000 

0.900 
0.800 
0.700 
0.600 
0.500 
0.400 
0.300 
0.200 
0.100 


24. 

21.6 

19.2 

16.8 . 

14.4 

12.0 

9.6 

7.2 

4.8 

2.4 


1 

10 
16 
22 
24 
26 
84 
84 
34 
34 



100.000 to 1 
80.000 to 1 
73.333 to 1 
60.000 to 1 . 
62.600 to 1 
56.666 to 1 
48.571 to 1 
42.500 to 1 
37.777 to 1 



As with silver assays, if too much be 
employed, it will produce a loss, while too 
little would not extract all the copper. 

The lead is first placed in the cupel^ 
(fig. 2,) and only when the process of oxid-r 
ation has commenced, is the paper contain, 
ing the gold and silver to be added. The 
rest is performed exactly a^ with gold ores. 
The button should be hammered to a very 
thin sheet, before being submitted to the 
nitric acid; and to do this well, it should 
be perfectly cold, as otherwise marginal 
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cracks are often produced, which again 
may be productive of loss. 

It may not be quite out of place here to 
give the contents of pure gold in carats 
fine, and the weight and value of the 
United States gold coins, as well as of 
those of other nations, made legal tender 
with us, according to the act of Congress 
of June, 1834. By an act of that date, 
the standard value of our eagles, and other 
gold coins in proportion, was changed; as 
will be seen from the subjoined table, 
which has been taken from the American 
Almanac of 1835, page 153. 



Nuaes of Ck>iiui, and Ck>anfcri^ where 
•minted. 



United Statet, Eagle coined be- 
fore July 81, 1834 

Do. Bince then, double and 

shares in proportion 

Brazil, Johannes, J in proper. . 

Dobraon 

Dobra 

Moidore, J in proportion 

Crusado 

Colombia. Doubloon 

England. Guinea, } in proper. 

Sovereign do..,.*. 



Weight. 



dwt. gn. 

11 6 

10 18 
18 ^ 
34 12 
18 6 
6 22 
16J 
17 9 
6 8} 
5 2% 



Cont 

in pure 

Gold. 



gn. 

247-5 

282 

769 
401-5 
152-2 
14-8 
360-5 
118-7 
1181 



car. 

22 

21 
21 
22 
22 
22 
21 
20 
22 
22 



gn. 



8t 



3f 
8 



NewYalve 

«ince JvIt 

31, 1884. 



doL ct&m. 

10 66 6 

10 — ^ 

17 6 4 

82 70 6 

17 80 1 

6 55 7 

- 63 8 

15 58 5 

5 7 5 

4 88 8 



I 
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NamM of Goinf, and Oovntrief where 
minted. 



England. Seyen Shilling Piece. 
France, Double Louis coined 

before 1786 

Louis do 

Double Louis coined since 

1786 

Louis coined since 1786 

Double Napoleon, or 40 frs... 

Napoleon, or 20 francs 

Mexico. Doubloons, shares in 

proportion 

Portugal. Dobroan 

Dobra *-. 

Johannes 

Moidore, J in proportion 

Piece of 16 Testoons, or 1600 

rees 

Old Grusado, or 400 rees 

New do. or 480 rees 

Milree coined in 1755 

New Dobra 

Joannese, double in propt.... 

i do 

Piece of 12 Testoons, or 1200 

rees 

Do. of 8Testoons, or 800 rees. 
Spain, Quadruple Pistole, or 

Doubloons, 1772, double, 

single, and shares in propt. 

Doubloon, 1801 

Pistole, 1801 

Goronilla, Gold DoUar or 

Vintem, 1801 



Weight. 



dw. 
1 

10 
5 

9 
4 
8 
4 

17 
34 
18 
18 
6 



19 



17 
9 
4 

1 
1 



17 

17 

4 



11 

20 
22 

7 

8J 

9 

12 

6 

22 

6 
15 
16} 
19| 

6 

6} 
15 

16} 
4i 



8i 
9 

8} 



1 8 



Cont, 

in pure 

Gold. 



S- 



6 



224-9 

112-4 

212-6 
106-8 
179 
89-7 

860-5 

759 

401-5 

152-2 

49-3 
13-6 
14-8 
18-1 



87-2 

360-6 

90-1 

22-8 



oar.grt 

22 — 



21 2 
21 2 

21 21 
21 2A 
21 2} 
21 2} 

20 8 
22 
22 

21 8f 
22 

21 ^ 

21 3| 

22 — 
21 3} 
21 8} 

21 8| 
21 8t 



21 2\ 
20 3 
20 3 

20 1} 



New Talne 

since July 

31, 18S4. 

dol. cte. m. 

1 69 8 

9 68 8 
4 84 3 

9 16 2 
4 58 1 

7 70 3 

8 86 6 

15 53 5 
32 70 6 
17 80 1 
17 6 4 

6 55 7 

2 12 1 

— 58 8 

— 63 7 

— 78 

16 25 3 
8 76 3 
4 37 1 

1 57 4 

1 12 - 



16 8 8 

15 53 5 

3 88 4 

— 98 3 
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XL 

2b find the Proportion of Qold in a mixture 
of Qold and Qimrtz hy Galcalation.* 

The specific gravity of gold = 19.000 
The specific gravity of quartz = 2.600 

These numbers can be corrected when 
experiment shows the specific gravities to 
be different. 

A. Ascertain the specific gravity of the 
mixture of gold and quartz. Suppose it to 
be 8.067. 

B. Deduct the specific gravity of the 

* This article is taken from J. A. Phillips's " G-old 
Mining and Assaying," (London, 1852,) p. 86, a work 
published since the first edition af this little volume, 
and one which, like the other productions of its author^ 
it is needless more particularly to recommend to those 
who pay attention to the recent publications in this 
department of applied chemistry. 

7* 
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mixture from the specific gravity of the 
gold : the difference is the ratio of the 
quartz by volume : — 

19.000 - 8.067 = 10.933 

C. Deduct the specific gravity of the 
quartz from the specific gravity of the mix- 
ture : the difference is the ratio of the gold 
by volume : — 

8.067-2.600 = 5.467 

D. Add these ratios together, and pro- 
ceed by the rule of proportion. The pro- 
duct is the per-centage of gold by bulk : — 

10.933 + 5.467 = 16.400 
16.4 is to 5.467 as 100 is to 33.35 

E. Multiply the per-centage of gold by 
bulk, by its specific gravity.. The product 
is the ratio of gold in the mixture by 
weight : — 

33.35x19.00 = 633.65 

F. Multiply the per-centage of quartz by 
bulk, by its specific gravity. The product 
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is the ratio of the quartz in the mixture by 
weight : — 

66.65 X 2.60 = 173.29 

G. To find the per-centage of gold, add 
these ratios together, and proceed by the 
rule of proportion : — 

633.65 + 173.29 = 806.94 
806.94 is to 633.65 as,100 is to 78.53 

Hence, a mixture of quartz and gold, 
having the specific gravity of 8.067, con- 
tains 78.53 per cent, of gold by weight. 
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XII. 

Aaaay of Plaimvm Ores. 

This metal has as yet occurred in the 
United States only in gold ores, and even 
then in the merest traces, and hence, per- 
haps, it would barely deserve a mention in 
these pages ; but the great interest attached 
to its occurrence, as so rare a metal aU over 
the world, and its useful application to 
chemical purposes, has caused me to insert 
some rules for its assay. , 

If the ore contain platinum in no larger 
amount than three or four per cent, of the 
gold, the former, as already observed in 
Article V. on quartation, will be entirely 
dissolved in the nitric acid used on ac- 
count of the silver. Prom this solution of 
the two metals precipitate the silver with 
common salt, or muriatic acid, as chloride 
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of silver ; filter and wash until the water 
dropping from the funnel no longer con- 
tains any of the platinum solution. This 
latter evaporate to dryness, after adding 
sal-ammonia. Wash it with alcohol, (see 
Gold, art. VIII.) and heat the double chlo- 
ride of platinum and ammonium to red- 
ness, thus producing a spongy mass of pure 
platinum. 

If there be more than three or four per 
cent, of platinum in the gold, its presence 
is readily perceived, from various circum- 
stances: thus, in evaporating the lead a 
higher temperature is necessary than is 
commonly the case, to make the metal flow 
and acquire a round form; secondly, the 
bright light cannot be observed; thirdly, 
the surface of the button is crystalline or 
rough, and when large, flat and quite ir- 
regular, besides looking dull and having a 
more or less grayish colour; fourthly, the 
nitric acid is frequently discoloured; and 
fifthly, the little roll of gold is not of % 
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pure gold yellow, but rather inclining to- 
wards steel gray. 

After having thu, recognised a larger 
quantity of this metal, it becomes neces- 
sary, since copper is frequently present, to 
make a prior test, to ascertain, by cupeUa- 
Hon, the amount of the alloy of gold and 

• 

platinum. After that, two assays should 
be made; the one, to ascertain the exact 
conjoint per-centage of the two ; the other, 
inquartation (pure) silver being added, to 
discover the amount of the gold alone. 
The difference of the two results gives the 
amount of platinum. The inquartation 
silver should not be more than from two 
and a half to three times the weight of the 
alloy of gold and platinum ; and it is often 
well to add a certain, accurately weighed 
quantity of pure gold at the same time, so 

• 

that the gold may afterward be procured 
in one connected sheet or piece. This 
ought particularly to be done, when there 
is as much as a third the weight of the 
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gold in platinum^ as^ for instance^ in the 
platinum grains of the Ural Mountains, 
which contain about 80 per cent. The 
button is hammered flat, and proceeded 
with exactly as gold ores, the platinum 
dissolving with the silver in nitric acid. 
But as it does not do so as easily as the 
latter, at least when in large quantities, it 
is necessary to repeat the process from the 
quartering on once or twice, using silver 
and lead over again. This should be done 
until nothing but the silver used is dis- 
solved in the nitric acid, or, in other words, 
until two assays following one another 
have produced the same results, a thing 
that may not occur until the fifth time. 

It should be remarked, that it is neces- 
sary to add a little more lead for cupella- 
tion, than would be done if no platinum 
were in the ore; and also, that just before 
the bright flash of light occurs during the 
operation of quartering, it is well to shake 
the ^ cupel a little, to make the button 
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stiffen, as soon as the last lead has entered 
the former, by which the platinum will be 
more regularly' distributed in the alloy, and 
cannot so well collect in different imcon- 
nected lumps, unexposed afterward to the 
action of the acid. The platinum may 
then be extracted and reduced from the 
solution, as above. 
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xm. 

Assay of Ch^per Ores — German and Mum- 

garian MeOwd. 

This ore, if a sulphuret, as is very gene- 
rally the case, should, after having been 
reduced to the finest possible powder, be 
submitted to the process of roasting, vul- 
garly termed calcining. For this purpose 
one part by weight of the ore is mixed 
up with one fifth of graphite, (black-lead,) 
which, consisting of carbon in a more con- 
densed state than that element occurs in 
charcoal, is, therefore, so much the more 
efiectual . in driving oflf the sulphur. This 
mixture of the two should be exposed to 
an intense red-heat in the cupel, (fig. 1,) 
(painted over on the inside with red chalk, 
or Spanish red, to prevent adhesion,) for 
about twenty minutes, after which it is 

8 
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to be taken out, and stirred up with a small 
iron ladle to expose the unbumt parts of 
graphite, when it should again be exposed 
in the muffle. In about a quarter of an 
hour we take it out again, pound it over, 
for the mass is generally clogged, and mix 
it with about twice its weight of charcoal- 
dust, after which we continue the roasting 
for about one-half to a full hour, according 
as the ore contains a little or much sul- 
phur, vapours of which may be seen rising 
during the whole of this process. 

After this the ore has a reddish, or what 
is generally called a ferruginous colour, 
and we now take it from the first crucible, 
and introduce it into that represented in 
fig. 4, Plate II., or if not in possession of 
such, into a Hessian crucible, fig. 5, on the 
same plate. For this purpose, however,, 
some hlxjbck flvx should be provided. It 
consists of carbonate of potash and lime, 
and is made by igniting together one part 
by weight of saltpetre, and two of coni- 
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mon tartar. The flux produced should be 
kept carefully corked to prevent the .ab- 
sorption of hygroscopic water. It is still 
better to make it only when required for 
immediate use. 

If the ore is poor, one tenth part by 
weight of 'oxide of antimony, (antimonious 
acid,) or of arsenic, (arsenious acid,) or if it 
is richer, fifteen per-cent. of pure lead* are 
requisite, as will hereafter be seen to make 
the particles of copper unite. One of these 
together with three parts of black flux, one 
half the weight in borax, and two parts of 
table salt, must then be added to the roast- 
ed ore, though none except a part of the 

. * Some assajers use neither of these three^ on the 
ground that the arsenic, as occasionally even 40 per- 
cent, may «be taken, is very difficult to separate from 
the copper, and that the antimony may unite with part 
of the same, forming an antimoniate. They therefore 
only employ borax and black flux, in about the same 
proportions, however, as given above. It is hard to 
say which is best, and it must be left to the discretion 
and experience of the assayer to act as may be most 
fiuitable to his peculiar ores. 
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flux are mixed with 'the mineral now in- 
vestigating. The salt is merely used to 
form a crust over the whole. When all 
have thus been placed in the crucible, they^ 
are covered over with a piece of charcoal, 
cut to match the size of the vessel ; after 
which the cover is put on. We then ex- 
pose it to a white-heat for about one-half 
to one full hour, as may be^ most conve- 
Xiient, either in the draught furnace, fig. 6, 
Plate I., or in the muffle furnace; in which 
latter case, we must allow the longest 
period of time. 

The carbon of the flux is intended to 
reduce the peroxide of copper produced by 
roasting, while its carbonate of potash 
unites with the earthy contents of the ore 
and the oxides of other metals present, 
such as iron, which would otherwise also be 
reduced to their metallic state. With these, 
it forms a slag, the borax being added to 
make it flow easy, and allow the copper to 
collect in one button* 
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On cooling, we break open the Crucible, 
and, on removing the slag, extract a spheri- 
cal piece of impure or alloyed copper, 
according as other metals may chance to 
occur in the ore. If any intermediate 
crust should have formed between the 
button and the slag, the ore was not proper- 
ly roasted, a part of the copper not reduced, 
and consequently the assay is worthless. 

In a good assay the slag should be black 
and vitreous in appearance, never of an 
earthy texture. If striated or speckled 
with red, we may know that protoxide of 
copper is dissolved in it, and again that the 
whole cannot be productive of an accurate 
result. Much attention is required during 
this test, and, as already mentioned under 
the heads of silver and gold, the final i?esult 
depends entirely upon the care taken by 
the assayer. If well managed, however, as 
here directed, he can hardly fail to be sue- 
cessful. 

The button, as remarked above, may 

8* 
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vary in purity. It generally contains some 
iron, and (since these metals frequently 
exist in copper ores) lead, bismuth, tin, 
cobalt, nickel, antimony, and arsenic — ^the 
latter two in particular, if they were added 
in the process of reduction. Thus it very 
rarely, if ever, happens, that a copper ore 
is sufficiently pure to require no third 
process. The less admixtures the alloy con- 
tains, the less brittle and the more ductile it 
is. Nickel particularly tends to harden it, 

To remove the foreign metals, the button 
is put in a piece of paper, with sufficient 
borax to cover it, (one-fourth to one-third 
part by weight, rather more than less,) and 
if no lead occur in the ore, with about from 
five to ten per-cent. of that metal, which 
amount, however, should increase up to 
forty, or even more, if there are many 
impurities in the alloy. Even if this be 
not the case, it is always safer, and can 
never produce any bad efiect, to add much. 

A crucible of the kind illustrated in fig. 3, 



ASSAY OF COPPER ORBS, 91 

Plate II., should be brought to a bright 
white-heat in the muffle. Coals may be 
placed round to increase the temperature, 
which should be so great, that the copper, 
on being introduced, wrapped in paper with 
borax and lead, may melt in a few minutes. 

As long as the tongs held over the button 
are reflected, or rainbow colours are yet 
seen to flicker -over its surface, lead is still 
present. As with silver and gold, too great 
heat ought not to be employed. When the 
lead has left, we immediately take out the. 
crucible, and immerse it in water, to pre- 
vent any copper from oxidating unneces- 
sarily. The button of pure copper is then 
broken out and weighed. A slight loss can- 
not be prevented, as it is impossible to pre- 
vent some oxide of copper from being formed, 
and we must therefore grant a larger per- 
centage than the assay would direct. 

At least two assays should be made at 
once, to compare the results, and take the 
average. 
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Assay of Copper Ores — English Method. 

At the copper mines in Cornwall, a mode 
of assaying is employed, which in several 
of its minutiae differs considerably from the 
one just described. It should be remarked 
that this method is, properly speaking, only 
applicable to sulphurets, as all copper con- 
tained in the ore as a pure oxide, or com- 
bined with an acid, will pass over into the 
slag during the reduction process ; and that 
therefore if these latter are present, some 
means should be employed, as shall be 
shown hereafter, to extract them from the 
slags, when the other parts of the assay are 
concluded. 

The ore, being a sulphuret, should be 
roasted as directed in the foregoing (Jer- 
man or Hungarian method, after which it 
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is mixed with from one to one and a half 
parts of pounded glass, which should, how- 
ever, contain no lead or arsenic, from 
twenty-five to fifty per-cent. of saltpetre, 
and fifty per-cent. of borax. Together with 
these, it is exposed to a strong melting heat 
in a clay crucible. On cooling, the button 
is removed, as is the case in the other mode 
of procedure, more common on the conti- 
nent of Europe. 

Having thus reduced the copper, it is ne- 
cessary to purify it, as was also done in the 
other assay. I must observe, however, 
that this part of the Cornwall process, 
again, can only be applied where very 
littl^ lead is contained in the copper ore. 

For this purpose, some white flvx should 
be prepared, which is done by igniting to 
gether equal parts of saltpetre and tartar. 
Being as susceptible to the efiects of atmo* 
spheric moisture as black flux, it requires 
the same precaution as regards its preser- 
vation. 
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The button of copper alloy is then ham- 
mered out flat, to a sheet as thin as it will 
allow of, without breaking. It is then ex- 
posed in a crucible, (fig. 3,) already red- 
hot, and, as soon as it melts, covered with 
white flux. Some table-salt, from which 
the water of crystallization has been re- 
moved by heat, is frequently added to give 
a covering and protect the copper from too 
immediate contact with the atmosphere, 
which, together with the heat, would un- 
avoidably create a free oxidation. A con- 
siderable ebullition is produced, on the sub- 
siding of which, and when therefore the 
mass flows quietly, the contents of the cru- 
cible are poured into an iroa mould, (fig. 6, 
Plate II.,) greased over beforehand, from 
which the mass should be removed with a 
pair of tongs, as soon as sufficiently consoli- 
dated, to be dipped in water, which ena- 
bles us to separate the slag from the copper 
with greater ease. The purity of the latter 
is known by its malleability, and by its 
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not cracking much at the margin, when 
stretched on the anvil under the blows of a 
liammer. Should this test prove its yet 
uncleansed state, it ought again to be sub- 
mitted to the operation just concluded. 
Sometimes if is necessary to repeat this 
several times. 

It has already been mentioned, that, par- 
ticularly when not all the copper in an 
ore is contained in the shape of a sulphu- 
ret, it is impossible to prevent some of this 
metal from escaping into the slag; and 
therefore, to diminish this loss as much as 
possible, English assayers collect the slags, 
both of the reducing and of the purifying 
processes, and, pounding them up together, 
mix them- with an equal quantity of tartar 
and some powdered coke.. 

This mixture is then melted in a Hessian 
crucible, after being covered over with com- 
mon salt. The little button produced in 
this way is of course impure, and requires 
the same treatment as the larger one, origi- 
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nally procured. This second button is 
weighed together with the large one, and 
the result will give very accurately the 
per-centage of copper in the ore. 
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XV. 
Assay of Lead Ores hy Heat 

There is no way of assaying lead ores by 
heat which gives the full amount of the 
metal, as it is so easily oxidized by a high 
temperature. Generally, the loss varies 
from one-sixth to one-twelfth, or yet more 
commonly is about a tenth; ai\d for this 
reason, the result of the assay should after- 
ward be increased by A> on giving the per- 
centage of lead. 

The assay is performed in the*'crucible, 
fig. 4,. or in the Hessian one. The part of 
pre used ought to be about two hundred 
grains, as lead ores (galena, a sulphuret of 
Jead is the most common) are very heavy, 
and therefore are comparatively small in 
bulk. Three parts, or here six hundred 
grains, of black flux are mixed up with the 

9 
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powdered ore. 

A little piece of very thick wire, or of a 
round iron bar/ weighing from thirty to 
forty per-cent. of the weight of the lead 
ore, is placed on the top, in the crucible. 

We then expose the whole to a strong, 
steady red-heat, for about an hour, in the 
bellows furnace, fig. 6, Plate L This is e& 
fected by first placing the crucible on the 
brick, and then making a layer of cold 
tlumt coals, as high as the brick. On this 
come the * live coals, and on them the un- 
bumt ones up to the top of the furnace. 
When burnt down, we take out the cruci- 
bles, and thus obtain a button of pure lead 
and some slag, besides a remaining portion 
of the iron. 

The latter should be added in excess, to 
insure- the entire absorption of the sulphur. 
Galena contains, in hundred parts, 13.45 
parts of sulphur to 86.55 of lead, which 
would require 22.67 parts of metallic iron 
to form sulphuret of iron, consisting of 37.23 
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parts of sulphur to 62.77 of iron. If, there- 
fore, two hundred grains of the ore are 
used, the iron should weigh from 60 to 100 
grains. Filings ought never to be used, as 
they are always covered, to a smaller or 
greater a^unl with oJde. Besides, it is 
very difficult to get them as free fix)m im- 
purities as wire. Weighed pieces of the 
latter should be kept in some vial or box 
for this purpose. 
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XVI. 
AsBay of Lead Ores hy a Wet Process. 

» 

This method will be found much the 
more accurate of the two^ although it may 
not often happen that a practical assay er 
has sufficient time for this proceeding. (See 
Woehler s Anal. Chem.) 

The ore (galena) should be powdered 
much finer even than in the assay by heat, 
after which it is moistened with fuming 
nitric acid, and digested in the sand-bath, 
by which process it is entirely changed 
from the sulphuret to the sulphate of lead. 

If the mass be diluted with water and 
filtered, the merest traces only of lead can 
be found in the solution,— quantities too 
small to deserve any farther attention. If 
the ore contain copper, iron, or silver, they 
will be contained in this filtered solution ; 
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the first ate then discovered by ammonia, 
the latter by muriatic acid. 

Should Ling nitric «id not be at 
hand, and if therefore a weaker kind is 
used, a mixture of sulphate of lead and sul- 
phur is produced, together with a solution 
of nitrate of lead. From this latter the 
metal should be precipitated with sulphuric 
acid. By heating the dried residue, — ^after 
filtering and washing, by pouring water 
over it while yet on the filter, — sulphur is 
evaporated and sulphate of lead is retained. 

In both cases, the lead produced is a 
sulphate, and^ in this shape it should be 
weighed, and firom the result the amount 
of the former alone may be easily calcu* 
lated, as will be seen from the sequel. 

Sulphate of lead consists, in 100 parts by 
weight, of 

Oxide of lead . 73.56 
Sulphuric acid . 26.44 



100.00 

9* 
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and the oxide of lead^ again^ of 

Lead 92.83 

Oxygen .... 7.17 

Hence we say, if 100 parts of oxide of lead 
contain ^2.83 of pure lead, then 73.56 of 
pure lead contain 68.285748 parts; or, in 
other words, sulphate of lead consists of 

Lead . . . 68.285748 
Oxygen . . . 5.274252 
Sulphuric acid . 26.440000 



100.000000 



For this assay about twenty grains only 
need be taken. A smaller 'amount might 
make us incapable of finding the real quan- 
tity of lead, while a larger one would only 
give us unnecessary trouble. 
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XVII. 

Assay of Iron Ores hy Heat. 

One part of the ore, about a hundred 
grains, thoroughly pulverized, is mixed with 
from thirty to a hundred grains of calcined 
borax. The quantity of the latter varies 
according to the purity of the mineral, and 
increases when it contains many- foreign 
admixtures. 

K the ore contains sulphur, it ought first 
to be roasted, as was the case with the 
assays of other metals already described. 

A Hessian crucible is then prepared with 
coal, as already directed in the description 
of those vessels under the head of Utensils 
and Implements. Into the hollow in the 
centre, the mixture of ore and borax is 
poured, and on that some charcoal powder; 
after which the cavity is entirely covered 
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with a piece of charcoal. The crucible is 
then closed^ the number of the assay being 
marked on the inner surface of the cover. 
This is then fastened down air-tight with 
some putty. 

The iron ore, after these preliminary 
arrangements, is to be submitted to a reduc- 
tion process in the furnace, fig. 6, Plate I., 
which lasts about three-quarters of' an 
hour. 

At the extensive iron-works on the Hartz 
Mountains in the interior of Germany, a 
very simple apparatus is used instead of 
the other furnace, of which, on account of 
its portability, I here give a description. 
It consists simply of an open cast-iron pot 
or jar, measuring about a foot across, and 
one and a half in height, and having a 
plate of sheet-iron, perforated with many 
little holes an inch in diameter, instead of 
a grate. This leaves a vacant space of 
about two inches below, to receive the 
ashes. The latter partition has two open- 
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ings ; one, the door to take out these cin- 
ders — ^the other, to introduce the end of the 
bellows. Above the iron plate, on which 
the crucibles are directly placed, without 
any brick, a coating of fire-clay, an inch 
thick, extends to the mouth of the jar. 

The* latter is furthermore supplied with 
three or four short legs, and a handle on 
each side. 

In this furnace the process lasts about 
an hour and a quarter. 

In both cases, the button produced con- 
tains exactly the same impurities, carbon, 
earths, iacids, or other metals, as pig-iron 
would, if procured from the same ore, and 
therefore this assay is only to be used for 
furnaces. For these it entirely suffices ; 
but to ascertain *the true amount of pure 
iron, the wet analysis should be resorted to, 
the same as with other ores ; and it is for 
this that I shall give directions in the next 
chapter how to discover or calculate the 
real per-centage of the pure metal, or to 
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aasay the pig-iron produced in the process 
by heat. 

It may not be uninteresting to many^ 
who may honour these pages with their 
perusal, to become acquainted with a me- 
thod for obtaining chemically pure iron, 
as given by Karsten in his famous and 
voluminous works on this metal. It is 
described in vol. i., pages 167, 168. He 
says, to procure chemically pure iron, take 
the best bar-iron of commerce, e. g. Swedish 
iron in the shape of small wire ; cut it up 
in short pieces, and then mixing it with 
about a fourth part by weight of oxide of 
the same metal, melt it in a Hessian cru- 
cible. To cover it, use a compound flux, 
consisting of pure quartz, pure lime, and 
equally pure carbonate df potash, in pro- 
portions capable of furnishing a glass or 
alag, not flowing too easily, but of rather a 
tough consistency. 

For the manufacture of an oxide of iron, 
free from all admixtures of foreign metals^ 
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it is best to use small clean wire^ oxidizing 
it by vapours of water. 

The button thus produced has a re- 
markably white colour^ a strong metallic 
lustre, and is more ductile than the best 
varieties of soft bar-iron. Particularly cha- 
racteristic, however, is its great specific 
gravity, amounting to 7.9654, while that 
of wrought-iron is 7.6 to 7.9, and of cast- 
iron only from 7,0 to 7.5. The only im- 
purity this metal may be discovered to 
possess occurs as sUght traces of silicium, 
and therefore it may be considered to be as 
pure as it possibly can be made, even by a 
process conducted only upon the rules and 
principles of wet analysis, and thus in this 
shape it is utterly unknown^ to the mere 
practical metallurgist or smelter. 
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xvm. 

FucMs Process for Iron Ores and Irmi. 

This method, though remarkable for its 
simplicity, is a very sure one, not only to 
ascertain the quantity of iron in an ore, but 
to acquaint us with the peculiar degree of 
oxidation in which it exists, and also the 
amount of each oxide, which it is often not 
only very interesting, but useful to know. 
Many ores, particularly the magnetic ones, 
contain both the peroxide and the prot- 
oxide, and the only ones to which this 
process cannot be applied are those con- 
taining arsenious acid, not a very common 
ingredient. 

The process discovered or invented by 
Fuchs is founded on the fact, that chemically 
pure muriatic acid, when atmospheric air is 
excluded, is incapable of dissolving any 
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copper ; but that, when peroxide of iron is 
contained in it, a corresponding quantity of 
that metal becomes soluble, a muriate or 
chloride of iron and chloride of copper being 
thus formed. 

The ore is dissolved in muriatic acid, and, 
if necessary, filtered. A small round-bot- 
tomed vial should be used. Into the solu- 
tion a clean weighed strip of copper is 
placed, and the vessel corked, and covered 
with a piece of bladder, tied down round 
the neck until we are ready to boil it. 
This is best done in a water-bath, and 
should last until no more copper is received 
by the acid. The former is then taken out, 
well washed in water, dried with a towel, 
and immediately weighed. 

The diflference in the weight of the 
copper is all that is required to ascertain 
the amount of peroxide of iron in the ore, 
' .for we need only multiply this by the 
equivalent of peroxide of iron, which Fuchs 
takes to be 40, and divide the product by 

10 
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31.7, the equivalent of copper. The quo- 
tient gives the quantity of peroxide con- 
tained in the solution or ore. 

To know the whole amount of iron in it, 
we need only weigh off another part, (10 — 
15 grs.,) dissolve it in muriatic acid, and 
then digest with chlorate of potash, to 
transform the protoxide into peroxide, after 
which, copper will decompose the whole. 
Instead of 40, the equivalent of peroxide 
of iron, we insert 28, the equivalent of the 
pure metal, into our calculations. By sub- 
tracting the amount of the peroxide from 
the last result, the amount of the protoxide 
is found. 

The presence of alumina, silica, &c. has 
no effect on this assay, though the existence 
of copper in it would represent the ore as 
poorer than it really is. The latter, how^ 
ever, rarely occurs in common iron or its 
ores except in mere traces, and, as such, it * 
produces no mp,terial difference. 
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XIX. 

Assay of Quicksilver Ores. 

Tms metal is one of those which some- 
times occur in the virgin state, though by 
far the most common shape in which it 
presents itself is the bisulphuret, commonly 
termed cinnabar, which in its perfectly 
pure state consists of: — 

Mercury .... 86.287 
Sulphur .... 1^.713 



100.000 
Its formula being Hg S. A specimen from 
Japan, analyzed by Klaproth, gave : — 

' Mercury .... 84.50 
Sulphur .... 14.75 

99.25 
Which, though it must have contained 
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0.75 of other ingredients not mentioned 
in the analysis, shows that it possessed 
as much as, according to the above-calcu- 
lated composition, it could be expected to 
contain. 

It is not the place here to give the 
analyses of other casual occurrences of 
this metal, such as perhaps are only to be 
found in the cabinet of the mineralogist; 
and I shall therefore proceed to describe 
the manner in which the assays of mercurial 
ores are performed. 

In all cases the mercury is procured by 
simple distillation, for which purpose, where 
not originally uncombined, it is necessary 
first to disengage it. 

In distilling quicksilver, an iron retort 
covered outside with a coating of clay is 
commonly used. The neck should be so 
contrived that it can be unscrewed, to 
facilitate cleaning the interior. Eetorts or 
tubes of clay, glazed externally, are also 
applicable, and are preferred by some; but 
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those of iron are safer, inasmuch as the 
vapors of mercury cannot possibly pene- 
trate and Escape through them. 

To produce the necessary heat, which 
should not exceed a mild red, any conve- 
nient furnace, such as the one described on 
page 104, will answer. 

Any tumbler or beaker-glass containing 
cold water may be employed as a condenser. 
It must, however, be remarked here that 
the mouth of the retort ought not to be 
inserted into the water, because in that case, 
on cooling, the water would rise »up into it. 
To avoid this, and yet to prevent the escape 
of the mercurial vapors, a wet wrapper of 
paper or linen is bound round the neck of 
the retort, protruding sufficiently to permit 
of the other end being completely immersed 
in the water. Some assayers employ a little 
bag tightly attached to the retort. 

The fluxes used are various, and, accord- 
ing to their efficiency, may be enumerated 
thus, the first being the best : — 

10* 
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Black £ux; from one-half to fall weight of ore. 
Carbonate of soda or of potash^ one-half " " 
Iron filings, from a quarter to a half " '^ 
Carbonate of lime, one-half to full ** " 

With charcoal powder, one-tenth to one-eighth " 

The black flux produces with cinnabar, 
besides liberating the mercury, sulphuret of 
potassium, while sulphates of soda and of 
potash are formed from the carbonates. 
The iron filings simply cause the formation 
of protosulphuret of iron, while the quick- 
silver is disengaged. The alkaline fluxes 
are chiefly used with the iron retorts. If 
the quicksilver is known to exist only in 
its virgin uncombined state, no flux is re- 
quired, and we may immediately proceed 
to distil it over. 

It has been remarked above that the heat 
employed during the assay should not 
exceed a moderate red. This point is of 
great consequence with cinnabar, because 
this sulphuret is capable of being sublimated 
in its undecomposed state, if the heat is in- 
creased beyond that temperature. If the 
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ore contain chloride or bromide of mercury, 
these, too, will pass over; and, to avoid this, 
the ore, if their presence is suspected, must 
first be mixed with soda. To render the 
mixing more intimate, a little water is em- 
ployed, which must, however, be removed 
before placing the ore in the retort. It is 
also advisable to apply the heat gradually, 
and, when retorts are used, to be particular 
that they are everywhere heated ^equally, 
as otherwise quicksilver might be condensed 
in the interior of the retort. When it has 
been ascertained that drops of quicksilver 
are no longer leaving the retort or tube, 
a«d therefore that the process is about being 
completed, it is advisable to fire up a little 
before removing the receiving vessel, so that 
particles of the metal condensed in the neck 
of the retort or in the tube may be forced out, 
though, to insure this still more, it is neces- 
sary to brush out the neck of the vessel 
with a little brush or feather. 

The quicksilver which has collected in 
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the condensing vessel is frequently indis- 
posed to join and form a connected mass; 
but this is easily brought about by boiling 
it in water. Adhering moisture remaining 
when the water is decanted should be re- 
moved with blotting-paper. 

From one-half to three pounds of the ore 
are commonly employed for the assay, de^ 
creasing in quantity as the value of the ore 
increase. 

Perfect accuracy can never be attained 
in the assay of quicksilver ores by heat, 

m 

neither as regards the perfect chemical 
purity nor the full amount of the metal pro- 
duced ; but, as the loss and impurity are yet 
greater with quicksilver produced on a 
large scale, this method of treating the ore 
will be suflScient for technical purposes. 

Berthier, in the Annales des Mines, iv. 
s^rie, t. iii. p. 820, suggests that when the 
ore is a very poor one, and when therefore 
the large amount it would be necessary to 
use might be the cause of considerable inr 
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convenience in the assay^ the following pre- 
paratory process be resorted to. The ore 
should be digested with aqua regia, the 
supernatant liquid decanted or filtered oflf, 
the residue thorouglily washed with water, 
and the acid solution, together with the 
washings, evaporated to dr3niess. All the 
quicksilver in the shape of chloride is then 
contained in the last-dried residue, and can 
be further treated in the dry way, only 
that, as above remarked, it is always neces- 
sary carefully to mix with spda, when 
choride of quicksilver is present. 

Before closing this chapter it will be well 
to describe the treatment necessary when a 
quicksilver ore contains arsenic. I shall 
literally translate the remarks of Bodeman 
in the work quoted in the preface. He 
says : — 

^^An ore from HuancarV^lica, in Peru, 
containing arsenic (red sulphuret of arsenic, 
&c.) and cinnabar, having been submitted 
to Berthier'g inspection, he, after various 
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useless experiments, discovered the follow- 
ing process to be the most adequate for 
determining the mercury in it. 

" The ore is mixed with four or five times 
its weight of litharge, and then heated in a 
retort. A flowing, slag-like mass is formed 
by the litharge, sulphiuret of arsenic, &c., 
while the cinnabar is decomposed into sul- 
phurous acid and metallic mercury. The 
quicksilver is completely volatilized by a 
moderate heat, and collected in the condens- 
ing apparatus and the farther portion of the 
neck of the retort. The only precaution 
necessary during the operation consists iu 
gradually and but moderately heating the 
clay or glass retort, to prevent its being 
perforated by the effects of the litharge be- 
fore the prcicess is concluded." 
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Assay of Sulphureta in Ores. 

It is often very necessary to know the 
quantity of sulphurets contained in ores, to 
be able to arrange accordingly the processes 
of smelting them. 

To one part of ore, 50 to 100 grains, one 
part of powdered glass and two of borax 
are required, . 

The borax is first mixed with the ore, 
and when placed in the Hessian crucible, 
or in the lead and copper one, fig. 4, Plate 
II., both are covered with the glass. The 
crucible is then exposed to a bright red-heat, 
as with copper and lead, and on cooling the 
button is broken out, which may contain in 
the shape of sulphiirets, copper, lead, iron, 
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&c., according as these exist in the ore, and 
it may then be examined for these metals 
by th/mean, already given in their ^peot. 
ive assays. 
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XXL 

Mode of testing the Calorific Power of Coal 

and other Fwda^ 

It must not be supposed that the amount 
of heat which a fuel is capable of producing 
b entirely dependent on ita chemical com- 
position. 

Diflferent means have been adopted to 
determine the efficacy of coal as a fiieL 
Thus, Despretz has made experiments of 
this kind by discovering the amount of 
water which a certain quantity of coal will 
elevate in temperature one degree of the 
centigrade thermometer. The varying tem- 
perature of the water, however, must ever 
prevent an accurate result. Rumford has 
proposed to determine the same by the 



*Kax8ten'« Eisenhiittenkunde^ vol. ii.; p. 219; § 476. 
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direct use of a thermometer in a closed 
vessel. Berthier has, however, proposed 
one that seems equaUy simple, and service- 

» 

able for all practical purposes. 

According to his proposition, one gramme 
of the coal (or other fuel; for it is applica- 
ble to all) should be thoroughly pulverized. 
All coals are readily reduced to such a 
state. Wood should be used as shavings, or 
rasped. The powdered substance is then 
mixed with some litharge, but more than 
it is capable of reducing, — not less than 
twenty times its own weight nor more than 
forty. The quality of the fuel will enable 
the assayer, after a little practice, to deter- 
mine d, priori with considerable accuracy 
what will be the requisite quantity. The 
mixture is placed in a clay crucible (Plate 
II., fig. 4 or 5) and carefully covered with 
about twenty to thirty grammes of litharge. 
The crucible must not be filled over one- 
half. This is then placed in a heated muffle 
and covered. The heat should not be too 



CALORIPIO POWIEB OF COAL. 123 

severe and rapid. The contents will boil 
up. When the melting has thoroughly- 
taken place^ strong heat should be applied 
for ten minutes, so that the button may 
collect. The crucible is then taken out and 
cooled slowly, then broken, and the button 
extracted and weighed. 

This process rests upon the fact that the 
carbon will reduce the litharge ; and having, 
therefore, assumed one number for the 
amount of litharge reduced, from which 
to calculate our experiments, it will be easy 
to compare the different varieties of fuel. 
When many experiments of this kind are 
made, the assayer will do well to establish 
a certain number as the basis. This vrill 
vary according to the general character of 
his coals. This number it will be well to 
assume as low as possible, to avoid the in- 
convenience of fractions. He would there- 
fore adopt a very inferior variety of coal 
as the one with which to compare the 
others in the following maimer, ihough 
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be it remembered I am not now giving 
results of assays^ but only imaginary 
examples, 

1 part bone-coal reduced 10.00 parts by weight of litharge, 
" rough bituminous" 12.60 " " " 

" good bituminous " 20.00 « " « 

«* anthracite " 26.00 " « «* 
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6. Graphite from same 
place, by Ber- 
thier. 


6. From Passau, by 
Leshen. 


4. From Almerode, 
Hessia, by Ber- 
thier. 


3. From Stammiiig- 
ton, England, by 
Le Play. 


2. Same place by Le 
Play. 


1. From Stourbridge, 
England, by Ber- 
thier. 




41.2 

/ 


to 

m 


• 


to 

• 

o 


• 


CO 

• 


i 


• 

^1 


• 


CO 

• 

CO 


o 

• 

CO 


CO 
00 

bo 


o 

• 


if 


• 

o 


1 


1 


o 

• 


1 


1 


fi 


1 


1 


1 


CO 


1 


1 


• 


00 

• 
l!0 


p 
-< 


- CO 

• 

o 


fiB 

o 


1 


• 

o 


^2? 

n 


• 

o 


1 


to 


• 


bo 


o 

• 

09 


Water 
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00 
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100.0 


100.7 


99.6 


99.0 


99.2 


98.7 


Total. 


These two, the first a clay, the se- 
cond, graphite, are mixed in the pro- 
portions of from 3 to 4 of the first 
to 1 part of the latter, in the manu- 
facture of the w^-known Passau 
graphite crucibles. 


This is the clay from which the fa- 
mous Hessian crucibles are made. 


The two first clays, 1 to 3 inclusive, 
are used chiefly for crucibles in the 
manufacture of steel in England. 


1 

i 

1 
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Table Showing y in Degrees of the CenMgrade and Fdh* 
renheit Thermometers, the Amount o/ffeat necessary 
to melt various Substances. 



Platina 

Bar Iron 

Steel 

Cast iron, gra;f.. 
Do. white. 

Gold 

Silver 

Bronze 

Antimony 

Zinc 

Lead 

Bismuth 

Tin 



Alloys of Tin, 


Lead, and 


(in parts.) 


(in parts.) 


1 


8 


1 


1 


8 


— 


8 


1 


2 


— 


1 


. 


4 


1 


8 


2 


8 


6 


1 


1 



Sulphur. 
Mercury 



Bismuth, 
(in parts.) 



1 
1 

6 
6 

8 
4 



Centigrade. 



2600 

1600-1600 

1300-1400 

1200 

1060 

1100-1260 

1000 

900 

460 

360 

330 

260 

280 



289 
241 
200 
186 
167.7 
142.2 
188-9 
100 
100 
94 



109 
39 



Fahrenheit. 



4632 
2732-3012 
2372-2652 
2192 
1922 
2012-2282 
1832 
1662 
842 
680 
658 
480 
446 



564 

464 

892 

866 

833.6 

283.8 

246.2 

212 

212 

203 



230 
38.2 
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TahU cf Troy Weights used with Gold, and Silver, and 

Platina, 

24 grains (gr.) make 1 pennyweight (dwt.) 
20 pennyweights — 1 ounce (oz.) 
12 ounces — 1 pound (lb.) 

lb. oz. dwt. gr. 
1 = 12 = 240 = 5760 

1 :== 20 = 480 

1 .= 24 

The Talue of gold is given in carats fine, 24 o. f. being 
pure. 

One pound of gold 24 carats fine contains 5760 grs. of pure 
gold, as gold of that number of carats fine is unalloyed. 

One pound of gold 23 carats fine contains 5520 grs., and 
80 on, and one oz. of gold 20 c. f. has 400 grs. 
one dwt. of gold 15 c. f. has 15 grs. 

These are given as examples of the manner in which the 
amount of the pure metal ought to be calculated. 



TahU of Avoirdupois Weights used urith other Metals. 

(Tun,) (Hundredweight) (Quarter) (Pound) (Ounce) (Dram) 



T. 


cwt. 




qr. 




lb. oz. dr. 


1 


s= 20 


=s 


80 


= 


2240 = 35840 = 573440 




1 


=s: 


4 


= 


112 = 1792 = 28072 








1 


■"*" 


28 = 448 = 7168 

1 r= 16 = 256 

1 =s 16 
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A Table of Comparuon of Twdve different National 



Poand 
AToirdiipois. 


Ansfcrian 
Foniid. 


BararUm 
Pound. 


Saxon (or 
Soil.) Pound. 


Wiirtem1>nrg 
Found. 


Old Cologno 
Mark. 


1 


0.80998 
9.90847 


0.81000 
9.90848 


0.90720 
9.95770 


0.96979 
9.98668 


1.94001 

0.28780 


1.23460 
0.09153 


1 


1.00002 
0.00001 


1.12002 
0.04923 


1.19730 
0.07820 


2.39514 
0.37933 


1.23457 
0.09152 


0.99998 
9.99999 


1 


1.12000 
0.04922 


• 

1.19728 
0.07819 


2.39508 
0.37932 


1.10230 
0.04230 


0.89284 
9.95077 


0.89286 
9.95078 


1 


1.06900 
0.02898 


2.13847 
0.33010 

• 


1.03115 
0.01332 


0.83521 
9.92180 


0.83523 
9.92181 


0.93546 
9.97102 


1 


2.00044 
0.30113 


0.51546 
9.71220 


0.41751 
9.62067 


0.41752 
9.62068 


0.46762 
9.66990 


0.49989 
9.69887 


1 


1.10078 
0.04170 


0.89160 
9.95017 


0.89162 
9.95618 


0.99862 
9.99940 


1.06752 
0.02838 


2.13551 
0.32950 


0.93770 
9.97206 


•0.75952 
9.88054 


0.75953 
9.88055 


0.85068 
9.92977 


0.90937 
9.95874 


1.81915 
0.25987 


1.07916 
0.03309 


0.87410 
9.94156 


0.87412 
9.94167 


0.97901 
9.99079 


1.04656 
0.01976 


2.09359 
0.32089 


2.20460 
0.34333 


1.78568 
0.25180 


1.78571 
0.25181 


2.00000 
0.30103 


2.13800 
0.33001 


4.27693 
0.63118 


0.90283 
9.95560 


0.73127 
9.86408 


0.73129 
9.86409 


0.81904 
9.91331 


0.87555 
9.94228 


1.75149 
0.24341 


1.03111 
0.01331 


0.83518 
9.92178 


0.83520 
9.92179 


0.93542 
9.97101 


0.99996 
9.99998 


2.00037 
0.30111 
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WeigJUs, with Ae Logarithms under each Number.'' 



Danish and 

Norwegian 

Found. 


Swedish 
Found. 


Old French 

Found, 

(poids da 

maro.) 


French Kilo- 
gramme. 


RuBsian 
Found, 
(pud.) 


Frussian 
Found. 


0.90846 
9.95830 


1.06644 
0.02793 


0.92664 
0.96691 


0.45360 
9.66667 


1.10763 

0.04440 


0.96982 
9.98669 


1.12157 
0.04983 


1.81662 
0.11946 


1.14404 
0.05844 


0.56001 
9.74820 


1.86748 
0.13592 


1.19785 
0.07822 


1.12155 
0.04982 


1.81660 
0.11945 


1.14401 
0.05848 


9.56000 
9.74819 


l!86746 
0.13691 


1.19732 
0.07821 


1.00188 
0.00060 


1.17558 
0.07028 


1.02144 
0.00921 


0.50000 
9.69897 


1.22094 
0.08669 


1.06904 
0.02899 


0.98675 
9.97162 


1.09966 
0.04126 


0.95551 
9.98024 


0.46773 
9.66999 


1.14214 
0.06772 


1.00004 
0.00002 


0.46827 
9.67050 


0.54971 
9.74018 


0.47765 
9.67911 


0.28881 
9.86887 


0.57094 
9.75669 


» 0.49991 
9.69889 


1 


1.17891 
0.06963 


1.02003 
0.00861 


0.499S1 
9.69837 


1.21925 
0.08609 


1.06756 
0.02839 


0-85186 
9.98037 


1 


0.86892 
9.93893 


0.42534 
9.62874 


1.03863 
0.01646 


0.90941 
9,95876 


0.98087 
9.99189 


1.15086 
0.06102 


1 


0.48951 
9.68976 


1.19582 
0.07748 


1.04660 
0.01978 


2.00277 
0.30168 


2.85106 
0.87126 


2.04288 
0.31034 


1 


2.44188 
0.38772 


2.13807 
0.33002 


0.8017 
9.91391 


0.96281 
9.98354 


0.83660 
9.92252 


0.40952 
9.61228 


1 


9.87558 
9.94280 


0.93672 
9.97161 


1.09962 
0.04124 


0.95548 
9.98022 


0.46771 
9.66998 


1.14210 
0.05770 


1 



* Taken from Weisbach's Ingenieur. 
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PAoa 

AoATB mortar ^^ 40 

Agricola 15 

Alloys, of gold, &c 71 

of silyer, &o 68 

Antimony in copper 90 

Aqua regia 66 

Arsenic in copper 90 

Arsenions acid 84 

Balance.^ .' 28 

Bellows furnace 23 

Besanite 71 

Berthier « 7 

Berzelius 7 

Bismuth in copper 90 

Black flux , 8^ 

Blowpipe 6 

Bodeman 8 

Borax 40 

Carats fine 72 

Clausthal assay office 25 

Coal : 121 

Cobalt in copper 90 

Coins 68 to 76 

Coins, table of 75 

Cooling pan 85,45, 94 

Copperas 67 

Copper ores ,...•.•....».... 85 to 96 

131 



132 IKDBX. 

PAcn 

Cromsted 7 

Crucibles 30 

Cupellation 89 

Cupels 30 to 35 

D'Arcet^ 69, 73 

D'Arcet's table..., , 74 

English method for copper 92 

Erker's table 69 

Freiberg 28 

Fritsche • 8 

Gahn 7 

Oay-Lussac'fi process 54 

German and Hungarian silyer assay 85 

Gold and Quartz ^, * 77 

Gold coins .* 71 

Gold ores, by amalgamation 61 

by heat ...» 56 

by washing 63 

by wet process 66 

Graphite 85 

Hartz iron f«mace •• 104 

Hessian crucible • 33 

Implements and utensils 17 

Inquartation silver 57, 82 

Introduction 13 

Iron muffle •• 27 

Iron ores, Fuchs's process 108 

by heat .103 

Iron yitriol .<.* 67 

Lead in copper.. .« 90 

Lead ores, by heat^ 97 

by wet process 100 

Lime in silyer ores 43 

Lithurge 69 

Luhme& Co 27, 28 

Mercury, assay of. Ill 

Mortar^ iron 39 
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Movabjie ftirttace 26 

Muffle 17 

Muffle fomace 17 

Nickel in copper 90 

Oxide of antimony. 87 

Parisian mint 50 

Peroxide and protoxide of iron 108 

Platinum 80 

Platner 7, 28 

Pure iron .' 106 

Pure lead '. 40 

Pure silver 67 

Pyrites, iron, in gold 65 

Quartation .- 58 

Quicksilyer, how cleansed 61 

assay of Ill 

Silberblick 46 

Silver coins 68 

Silver ores 89 

Sulphur 82 

Sulphurets, assay of 119 

Table of analysis of different clays 125 

Table of loss 52 

Table of melting temperature of different metals 126 

Table of national weights 127 

Table of Troy weights 128 

Tin in copper 90 

Tin in silver 43 

To find the proportion of gold in gold and quartz .... 77 

Tongs 36 to 38 

Touchstone 71 

Ventilation of furnace 24 

Washing gold 63 

White flux 93 

Zinc in silver ores 43 

THE END. 
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American Miller and MillwrigMs As-- 
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A new and thoroughly reyised Edition, with additional Engray- 
ings. Bj William Cabteb Hughes. In one volume, 
12mo $1.00 

'< The author offers it as a sabetantial reference, instead of speculative theo- 
ries, which belong only to those not immediately attached to the business. 
Special notice is also given of most of the essential improvements which have 
Off late been introdjiced ibr the benefit of the Sliller." — Savannah RepubHican. 
' ** The whole budness of making flour is most thoroughly treate^ by him."— 
BuReUn, 

^ A very oomprehensiTe view of the Millwrights business." — Southern LiUrcarff 
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Analytical Chemist^ s Assistant : 

A Manual of Chemical Analysis, both Qualitatiye and Quantita- 
tive, of Natural and Artificial Inorganic Compounds; to 
which are appended the Rules for Detecting Arsenic in a 
Case of Poisoning. By Frederick Wcehler, Professor of 
Chemistry in the University of Gottingen. Translated from 
the German, with an Introduction, Illustrations, and co- 
pious Additions, by Oscar M. Lieber, Author of the **A8< 
sayer's Guide." In One Volume, 12mo $1.26 

<*The character of Wckhlsr is a sufficient guarantee that this work will prove 
waat it didnu to be." — Prwidmoe Dailg Jcumal. 
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Barnard — Journal of Rhode Island Instil 

tute of Instruction, 
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Barnard — Legal Provision respecting the 
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\^ith a Historj of Deaf Mute Instruction, &c., 268 pp $1.00 
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Being an Account of the Organisation, Administration, In- 
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Second edition, 8to $3.00 
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JSoo^ and, MorjU — The Encydopedm of 

Chemistry y Practical and Theoretical : 

Embracing its application to the Arts, Metallurgy, Mineralogy, 
Geology, Medicine, and Pharmacy. By James C. Booth, 
Melter. and Refiner in the United States Mint; Professor 
of Applied Chemistry in the Franklin Institute, &c. ; as- 
sisted by Campbell Mobfit, author of " Chemical Mani- 
pulations,** &c. Complete in one volume, royal octavo, 
978 pages, with numerous wood cuts and other illustra- 
tions $5.00 

** It covers the whole field of Chemistry as applied to Arts and Sciences. * * t. 
As BO library is complete without a common dictionary, it is also our opinion 
that none can be without this Encyclopedia of Chemistry." — Scientific Ame- 
rican. 

"A work Off time and labour, and a treasury of chemical information." — NortJi 
American. 

" By ikv the best manual of the kind which hu been presented to the Amori* 
can public" — Boston Courier, 

Brewer ; ( The Cmnplete Practical) 

Or, Plain, Concise, and Accurate Instructions in the Art of 
Brewing Beer, Ale, Porter, &c. &c., and the Process of 
Making all the Small Beers. By M. Lafayette Bybk, M.D. 
With Illustrations. 12mo $1.00 

"Many an old brewer will find in this book valuable hints and suggestions 
worthy of consideration, and the novice can post himself up in his trade in all 
Its parts." — Artisan, 
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Builder's Pocket Companion: 

Containing the Elements of Building, Surveying, and Archi- 
tecture ; with Practical Rules and Instructions connected 
with the subject. By A. C. Smeaton, Civil Engineer, &c. 
In one volume, 12mo $1.00. 

CoNTiNTS: — ^The Builder, Carpenter, Jcdner, Mason, Plasterer, Plumber, 
Painter, Smith, Practical Geometry, Surveyor, Cohesive Strength of Bodies, 
Architect. 

'' It gives, in a small space, the most thorough directions to the buUder, from 
the laying of a brick, or the felling of a tree, up to the most elaborate produc- 
tion of ornamental architecture. It is scientific, without being obscure and 
unintelligible ; and every house^^rpenter, master, journeyman, or apprentice, 
riiould have a copy at hand always." — Evening BaUetin. 

" Complete on the sul]i)ects on which it treats. A most useftil, practical work.*' 
'^BaU. American. 

**It must be of great practical utility." — Savannah SepuUioan. 

** To whatever branch of the art of bidlding the reader may belong, he will find 
in this something valuable and calculated to assist his progress." — Farmer and 
Mechanic. 

** This is a valuable lltUe volume, designed to assist the student in the acqut* 
gition of elementary knowledge, and will be found highly advantageous to ev^ry 
■ young man who has devoted himself to the interesting pursuits of whichit 
lnAtM:*—Va,Berald, 
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Assistant ; 

For Tin-Plate Workers, Braziers, Coppersmiths, Zino-Plate 
Ornamenters and Workers, Wire Workers, Whitesmiths, 
Blacksmiths, Bell Hangers, Jewellers, Silyer and Gold 
Smiths, Electrotypers, and all other Workers in All6js and 
Metals. Edited by Oliyeb Byrmb. Complete in one vo- 
lume, octavo $4.00 

It treats of Casting, Founding, and Forging; of Tongs and other Tools; 
Degrees of II«at and Manaj^ment of Fires; Welding; of Heading and Swage 
To^fi; of Pttncbes and Ant lis; of Hardening and Tempering; of Malleable 
Iron Castings, Case Hardening, Wrought and Cast Iron. The management aiid 
manipnlation of Metals and Alloys, Melting and Mixing. The management 
of Fnmaces, Casting and Founding with Metallic Moulds, Joining and Working 
Sheet Metal.. Peculiarities of the different Tools employed. Prooesses depend- 
ant on the ductility of Metals. Wire Drawing, Drawing Metal Tubes, Solderins. 
Tha use of the Blowpipe, and every other known Metal Worker's To^ 

Byrne — The Practical Model Gakulaior; 

For the Engineer, Machinist, Manufacturer of Engine Work, 

Naval Architect, Miner, and Millwright. By Oliver 

Btbne, Compiler and Editor of the Dictionary of Machines, 

Mechanics, Engine Work and Engineering, and Author of 

various Mathematical and Mechanical Works. Illustrated 

by numerous engravings. Complete in one large volume, 

octavo, of nearly six hundred pages $3.50 

" In short It must be regarded by every m«i for whom more especial benefit 
It is intended, as a complete text>book in his profession." — F^U^nirgh Union. 



Cdbinet-maker' s and Upholsterer^ s Com-- 

panion : 

Comprising the Rudiments and Principles of Cabinet-making 
and Upholstery, with Familiar Instructions, illustrated by 
Examples for attaining a proficiency in the Art of Drawing, 
as applicable to Cabinet Work ; the processes of Veneer- 
ing, Inlaying, and Buhl Work; the Art of Dyeing and 
Staining Wood, Bone, Tortoise Shell, &c. Directions for 
Lackering, Japanning, and Varnishing; to make French 
Polish ; to prepare the best Glues, Cements, and Composi- 
tions, and a number of Receipts particularly useful for 
Workmen generally. By J. Stokes. In one volume, 
I2mo. With Illustrations i 75ots. 

** A large amount of practical information, of great aervke to all ooneonifed ia 
lliOBe branches of business." — Ohio StcUe JwantaL 
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Chemtstrt/ Applied to Dyeing. 

By Jamxs Napieb, F.C.S. Dlastrated. 12mo $1.50 

O oH i 'JWW t. — Ckneral Properties of Matter. — Heat, Light, Elements ot Matter. 
Chemical AfBLnlty. ' Non-MetaUie Substances.— Oxygwa., Hydrogen, Nitrogen, 
Chlorine, Snlphur, Selenium. Phosphorus, Iodine, Bromine, Fluorine, Silicum, 
Boron, Carbon. Metallic Substances. — Geneml Properties of Metals, Potassium, 
£odium, Lithiimi, Soap, Barium, Strontium, Calcium, Magnesium, Alminum, 
Manganese, Iron, Cobalt, Nickel, Zinc, Cadmium, Copier, Lead, Bismuth, Tin, 
Titaodum, Chromium, Vanadium, Tungstenum or Wolfiram, Molybdenum, Tellar 
llum. Arsenic, Antimony, Uranium, Cerium, Mercury, Silver, Gold, Platinum, 
Palladium, Iridium, Osmium, Rhodium, Lanthanium. Mordants. — Red Spirits, 
Barwood Spirits, Plumb Spirits, Yellow Spirits, Nitrate of Iron, Acetate of Alu- 
mina, Black Iron Liquor, Iron and Tin for RoyalBlues, Acetate of Copper. Vege" 
table Makers u»ed in I>yeing. — Galls, Sumach, Catechu, Indigo, Logwood, Brasil- 
■woods, Sandal>wood, Barwood, Camwood, Fustic, Young Fustic, Bark or Quer- 
jdtron, FlaTine, Weld or Wold, Turmeric, Persian Berries, Safflower, Madder, 
"Munjeet, Annotta, Alkanet Root, ArchU. Proposed Neva Vegetable Dyn. — 
Soomnjee, Carqjuru, Wongshy, Aloes, Pittacal, BfU'baiy Root. Animal Mattert 
used in Dyem^.— Cochineal, Lake or Lac, Eerms. 

This will be found one of the most yaluable books on the sulfject of dyeing, 
erer published in this country. 

Colhum — The Locomotive Engine: 

Inclading a Description of its Stmctnre, Bules for Estimating 
its Capabilities, and Practical Observationfl on its Con«« 
stmotion and Management. By Ze&ah Colbubn. Illus- 
trated. A new edition. 12mo .76 cts. 

** It is the most practical and generally usefol work on the Steam Bngine that 
we hare seen."— Ai«to» Travdkv. 

• Distiller. {The Complete Practical) 

By M. Lapatettb Byrn, M.D. With Illustrations. 12mo.$1.00 

" So simplified, that it is adapted not only to the use of extensiye Distillers, 
Imt for every fiumer, or others who may want to engage in DistiUing." — Banner 
nf the Vnion, 

Dyer and Colour-maker's Companion: 

Containing upwards of two hundred Receipts for making Co- 
lours, on the most approTod principles, for all the yarious 
styles and fabrics now in existence; with the Scouring 
Process, and plain Directions for Preparing, Washing-off, 
and Finishing the Goods. Second edition. In one volume, 
12mo 75 ots 

«TUs is another of that most excellent class of practical books, which tho 
vublisher is giving to the public. Indeed, we believe there is not, for manuiJio* 
tnrers, a more valuable work, having been prepared for and expressly adaptad 
to their business." — Fbrmer and Meehanie. 

" It is a valuable book." — Otsego Republican. 

** We have shown it to some practical men, who all pronoimeed St the OOBI* 
fletMt thing of the Und they had aeen."-<-i^. Y. iVaMp. 
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XUST OASBT BAijcvS WBLlCAXSOBHi 

DycT^s Instructor: 

ComprisiDg Practical Instmctions in the Art- of Djeing Silk, 
Cotton, Wool, and Worsted and Woollen Goods, as single 
and two-coloured Damasks, Moreens, Camlets, Lastings, 
Shot Cobourgs, Silk Striped Orleans, Plain Orleans from 
White and Coloured Warps, Merinoes, Woollens, Yams, 
fto. &c. Containing nearly Eight Hundred Receipts, to 
which is added a Treatise on the Art of Padding, and the 
Printing of Silk, Warps, Skeins, and Handkerchiefs, and 
the yarious Mordants and Colours for the different Styles 
of such work. By David Smith, Pattern Dyer. 12mo, 
cloth $1.50 

« Information can be obtained from this book irhleli wonld be Ibnnd ditjteitfl 
to gain in any other form.** — Southern Argui. 

Dyer ( The Practical) and Scourer. 

By Thomas Love. In one volume, 12mo. . (In press.) 

Examination of Drugs^ Medicines^ Ghe^ 

micahy dhc. 

As to their Purity and Adulterations, by C. H. Pbtbcs, M.D., 
Translator of ** Stockhardt's Chemistry," and Examiner 
of Medicines, &c. for the Port of Boston. 121190 $1.25 

Gilhart — Practical Treatise on Banking. 

By Jas. Wm. Gilbart, F.R.S: Edited by J. Smith Romans, 
Editor Banker's Magazine. 8vo $2.50 

Gregory — Maihematics for Practical Men : 

Being a Common-Place Book of Principles, Theorems, Rules, 
and Tables, in various Departments of Pure and Mixed 
Mathematics, with their Applications, especially to the 
pursuits of Surveyors, Architects, Mechanics, and Civil 
Engineers, with numerous Engravings. By Olinthds 

VaECtORx, i ll it Ut , J: . A.A»C)« ..*......*.....•...*...••..... ......ijpX.OU 

Household Surgery ; or, Hints on Emer- 
gencies. 

By X. F. South, one of the Surgeons of St. Thomas's Hospi- 
tal. In one volume, 12mo, sheep. Illustrated by nearly 
fifty Engravings ...$1.60 



HEMBT CABR BAXBB*S FVBUCATIOn. 

Johnston — "Botanic Practice of Medicine. 

By Pr. Wm. Johnstoii. 24mo 88 ctf, 

I 

Leslies (Miss) Complete Coohery: 

Directions for Cookery in its Various Branches. By Miss Lbs- 
lib. 64th Thousand. Thoroughly ReTised, with the Ad- 
dition of New Receipts. In one yolume, 12mo, half-bound, 
or in sheep $1.00 

In preparing a new and earefally revised edition of this -my first work on 
eookery, I bave introduced improTements, corrected errors, and added new 
receipts, tbat I trust will on trial be found satisfltctorj. The suocess of the 
book (proTed by Its Immense and increasing circulation) affords oondusiTe eti* 
dence that it has obtained the approbation of a laj^ number of my country- 
women, many of whom have informed me that it has made practical housewivea 
of young ladies who have entered into married life with no other acquirements 
than a few showy accomplishments. Gentlemen, also, have told me of great 
famprorements in the flunily table, after presenting their wiyes with this manual 
oT domestic oo<^ery, and that, after a morning devoted to the Iktigues of bu.4- 
ness, they no longer find themselves sul^ected to the annoyance of an fll-dreesed 
dinner. — Prtfact, 

Leslie^ 8 [Miss) Two Hundred Receipts in 

French Cookery, 
A new edition, in cloth 25 oti. 

Lieber — Assayer^s Guide; 

Or, Practical Directions to Assayers, Miners, and Smelters, for 
the Tests and Assays, by Heat and by Wet Processes, of 
the Ores of all the principal Metals, and of Gold and SiWer 
Coins and Alloys. By Oscab M« Libber, late Geologist to 
the State of Mississippi. 12mo. With Illustrations. 76 cts. 

** Among the indispensable works ftrthis purpose, ia this little guide."— 
Artuan, 

Lyon — New and Improved Tables : 

With the Method of their Application to ftuding the Mean 
Heights ^of Cross Sections, and the Cubie Contents.of Exca- 
vations and Embankments. By Patbick Lton. 8yo..$1.50 

Macfarlan^ — Propellers and Steam Navi- 
gation : 

With Biographical Sketches of Early Inrtntors. By Robbrt 
Maofablanb, C.E., Editor of the ** Scientific American.*' 
In one volume, 12mo. Illustrated by over eighty Wood 

Engravings. ^....». ». 75ot8. 

1 



BsntT eiBR bahbv vaucinon. 
Morfit — Perfumery ; Its Manufotcture and 

With InstrnotioDS in erery branch of the Art, and Reeeipts for 
all the Fashionable Preparations ; the whole forming a valu- 
able aid to the Perfumer, Druggist, and Soap Manufac- 
turer. Illustrated by numerous Wood-cuts. From the 
French of Celnart, and other late authorities. With Ad* 
ditions and Improyements by Campbell Morfit. A new 
•nd revised edition, in one volume, 12mo, cloth $1.50 

MorJU — The Arts of Tanning and Cur- 
rying : 

Theoretically and Practically Considered in all their Details, 
being a full and comprehensive Treatise on the Manufac- 
ture of the various kinds of Leather. Illustrated by over 
two hundred Engravings. Edited from the French of De 
FoDtenelle and Malapeyere. With numerous Emendations 
and Additions, by Campbell Mo&riT, Practical and Ana- 
lytical Chemist Complete in one volume, octavo $6.00 

This important Treatise will be Ibnnd to oorer the whole Held in the most 
joasterly manner, and It is believed that in no other iMranch of applied sclenm 
oould more signal service be rendered to American Manufiicturers. 

The pnbUsher is not aware that in any other work heretofore issued in this 
eonntry, more space has been devoted to this sulgectthan a single chapter; and 
in offering this volume to so large and intelligent a class as American Tanners 
and Leather Dressers, he feels confident of their substantial support and en* 
couragement. 

C!0NTEirrs. — ^Introduction, Dignity of Labour, Tan and Tannin, Gallic Acid, 
Bxtmctive Tanning Materials, Oalc Barks, Barking of Trees, Method of £Bti> 
mating the Tanning Power of Astringent Substances, Tan, the Structure and 
Composition of Skin, Different kinds of Skin suitable for Tanning, Prellminaiy 
Treatment of Skins, Tanning Process, Improved Processes, Yanquelin's Pro> 
eess, Accelerating Processes, Keasley's, Trumbull's, Hibbwrds, and Le^riimr's 
Processes, Tanning with Extract of Oak-Bark, Hemlock Tanning, wiUi Myrtjo 
Plant, English Harness Leather, Calf Skins, Goat and Sheep Skins, Horse Hides, 
Buck, Wolf, and Dog Skins, Buffalo, or ^ Grecian" Leather, Russia Leather, 
Bed Skins, Wallachia Leather, Mineral Tanning, Texture and Quality of LdaHiur, 
and the Means of Discovering its Defects, Tawing, Hungary Leather, Oil(}d 
Leather, Tanning as practised "bj the Mongol Tartars, Shagreen, Parchment, 
Leather Bottles, Tanning of Coitlage and Sail Cloth, Glased or " Patent" Lea- 
ther, Helverson's Process for Rendering Hides Hard and Transparent, Currying, 
Cunying of Calf Skins, Currying of Goat Skins, Red Leather, Fair Leather, 
Water Proof Dressing, Perkins' Machine for Pommelling and Graining Leather, 
Splitting, Shaving, fleshing and Cleansing Mtehines, Embossing of Leather, 
-Out Dreadng. 



Mortimer — Pyrotechnists Companion; 

Or, A Familiar System of Fire-works. ByO. W. Mobtimeb. 
Illustrated by numerous £ngr»ving8. 12mo 75 ots. 



HsnT caaa Miaa^B raBucixxoKt. 

■ r ■ ■ I 11 f 

Napier — Manual of Electro- MetaUui^y : 

Including the Application of the Art to Manufacturing Processes. 
By Jambs Napibb. From the second London edition, re- 
yised and enlarged^ Illustrated by Engravings. In one 
Yolume, 12mo $1.25 

Napier's Electro-Metallargj Is generally regarded as the yeiy liest pvactlcal 
treattee on the sul^Ject in the English language. 

GoNTKNTS. — History of the Art of Eaectro-Meiallnxgy, Description of Oalvanio 
Ba< Series, and their reftpective Peculiarities, Electrotype Prooeises, Miscell^neoua 
Applications of the Process of Coating with Copper, Bronslng, Decomposition of 
Metals upon one another, £lectro>Plating, ElectronGilding, Results of Experi- 
ments on the Deposition of other Metals as Coatings, Theoretical Obserrationii. 

Neill — Fruit, Flower, and Kitchen Garden. 

By Patkick Neill, LL.D., F.R.S.E., Seeretary to the Royal 
Caledonian Horticultural Society. Adapted to the United 
States, from the fourth edition, revised and improved by the 
Author. Illustrated by fifty Wood Engravings of Hot- 
houses, &e. &c. In one volume, 12mo $1*25 

** This volume supplies a desideratum much felt, and gives within a moderate 
eompass all the horticultural iaformation necessary for practical use."— iVewarJ; 
Jkrcury. 

**■ A valuable addition to the horticulturist's Vainxj/'-^BaUimort BitrioL 



Nicholson — Booh-hifider^ s ( The Practical) 

Manual : 

Containing Full Directions for all the different Branches of 
Book-binding and Marbling. By James B. Nicholson. 
Illustrated. 12mo. (In press,) 



Norvis^s Hand-book for Locomotive En- 
gineers and Machinists : 

Comprising^the Calculations for Constructing Locomotives, Man- 
ner of setting Valves, &c. &c. By Septimus Nobris, Civil 
and Mechanical Engineer. In one volume, 12mo, with Illus- 
trations $1.50 



" With pleasure do we meet with such a work as Messrs. Norris and Baird 
have given us." — Atimm. 

** In this work be has given us what are called ' the secrets of the busit^ss.' 
In the rules to construct locomotives, in order that the millfon should be learned 
In all t- M p gi ti**— flji'fflfytc JtMcrioon, • 
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Ny Strom — A TreoMse on Screw-Prcpellers 

and their Steam-Engines : 

With Practical Rules and Examples by which to Calculate and 
Construct the same for any description of Vessels. By J. 
W. t^TSTROM. Illustrated by oyer thirty large Working 
Drawings. In one Yolume, octavo $3.50 

This is the fullest treatise on th« sut^fect erer published in this countiy. 

Offerman — The Manufaoture of Iron in 

all its VariouB Branches : 

To which is added an Essay on the Manufacture of Steel, by 
Fbederiok Overman, Mining Engineer, with one hundred 
and fifty Wood Engravings. Third edition. In one volume, 
octavo, five hundred pages $5;00 

<* We bare now to announce the appearance of another raluable work on the 
inbjeet, which, in our humble opinion, supplies any deficiency which late ink* 

Sroyements and discoveries may hare caused, from the lapse of time since the 
ate of *■ Musliiet' and ' Schrirenor.' It is the production of one of our trani^ 
fttlantio brethren, Mr. Frederick Overman, Mining Engineer ; and we do not 
hesitate to set it down as a work of great importance to all connected with the 
tron interest; one which, while it is sufficiently technological fully to explain | 

chemical analysis, and the various phenomena of iron under different drcum- 
■tances, to the satisfiustion of the most fastidious, is written in that clear and 
comprehensive style as to be available to the capacity of the humblest mind, 
and consequently will be of much advantage to those works where the propria- ! 

tors may see the desirabiUty of placing it in the huids of their operatives."— 
Jjondon Morning Journal, 

PaiiUer, [The) Gilder^ and VarnisJier's 

Companion : 

Containing Rules and Regulations for every thing relating to 
the arts of Painting, Gilding, Varnishing, and Glass-stain- 
ing : numerous useful and valuable Receipts ; Tests for the 
Detection of Adulterations in Oils, Colours, &o. ; and a 
Statement of the Diseases and Accidents to which Painters, 
Gilders, and Varnishers are particularly liable ; with the 
simplest methods of Prevention and Remedy, fifth edition.' 

In one volume, small 12mo, cloth .'..75 cts. ' 

I 

Paper-Hanger's [The) Companion: 

Cn which the Practical Operations of the Trade are systematic- 
ally laid down ; with copious Directions Preparatory to 
Papering; Preventions against the effect of Damp in Walls; 
the various Cements and Pastes adapted to the several pur- 
poses of the trade ; Observations and Directions for the 
Panelling and Ornamenting of Rooms, &c. &c. By Jambs 

Abbowsmieh. In one volume, 12mo.. 76 ott. 

-10 
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PerMns — Practical Treatise on Gas and 

Ventilation. 
By E. E. Pebeins. 12mo. (In press.) 

Practical Printer, Type Founder, and 

Stereotyper's ^and-Booh. 
By B. W. Bbuslb. Illastrated. 12mo. (In press.) « 

Practical ( 7%e) Surveyor's Guide : 

Containing the necessary information to make any person of 
common capacity a finished Land Suryeyor, without the 
aid of a teacher. By Andbew Duncam, Land Surveyor 
and CiYil Engineer. 12mo 75 cts. 

Having had an experience as a practical Surveyor, ftc. of thirty years, it is 
believed that the author of this volume possesses a thorough knowledge of the 
wants of the profession; and never having met with any work sufficiently con« 
eise and instrtu^ve in ttie several details necessary for the proper qualification 
of the Surreyor, it has been his object to supply that want. Among other ioh 
portant matters in the book, will be found the following : 

Instructions in levelling and profiling, with a new and speedy plan of setting 
grades on rail and plank roads; the method of inflecting curves; the descrip* 
tioB and design of a new instrument, whereby distances are found at once, with* 
out any calculation; a new method of suryeying any tract of land by measur- 
ing one line through it; a geometrical method of ccnrrecting surreys taken with 
the compass, to fit them tx calculation ; a short method of finding the angles 
from the courses, and vice versa; the method of surveying with the compass 
tiirongh any mine or iron wwks, and to correct the deflections of the needle by 
attraction; description of an instrument by the help of which any one may 
measure a map by inspection, without calculation; a new and short method of 
calculation, wherein fewer figures are used; the method of correcting the diur 
nal variation of the needle ; various methods of plotting and embellishing maps; 
the most correct method of laying off plots witti the pole> &&; deserlption of a 
new compass contrived by the author, Ac. &o. 

Bail Road Curves, and Location of Rail 

Roads : 

A Practical Treatise. By E. W. Bbans, Civil Engineer. 12mo. 
(In press.) 



Rural Chemistry: 



An Elementary Introduction to the Study of the Science, in its 

relation to Agriculture and the Arts of Life. By Edward 

SoLLT, Professor of Chemistry in the Horticultural Society 

of London. From the third improved London edition, 

12mo ►.... M*. : $1.25 

U 
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Scott — The Practical Ccttonrspinner and 

Manufacturer; or, the Manager and Overlooker^ s 
Companion : 

This work contains a ComprehensiTe System of Calcnlatiomi 
for Mill Gearing and Machinery, from the first moving 
power, through the different processes of Carding, Drawing, 
Slabbing, Roviogf Spinning, and Weaving, adapted to 
American Machinery, Practice and Usages. Compendious 
Tables of Yarns and Reeds are added. Illustrated by large 
working-drawings of the most approved American Cotton 
Machinery. Complete in one volume, octavo $8.50 

This edition of 8oott*8 Cotton-Spinner, by Ouvn Btrns, is designed for the 
American Operative. It will be foand intensely practical, and will be of tba 
greatest possible valne to the Manager, Overseer, and Workman. 

Sfiele De Vere — Sketches of Comparative 

Philology. 

By Prof. Shslb Db VEax, of the University of Virginia, 
author of a **Orammar of the Spanish Language." Com- 
plete in one volume, 12mo $1.25 

SoUy — SylMms of a Complete Course of 

Lectures on Chemistry : 

Including its Application to the Arts, Agriculture, and Mining. 
By Prof E. Sollt. Revised by the author of ** Chemical 
Manipulations." Octavo, cloth ........$1.25 

TempUton — The Practical Examinatdr 

on Steam and the Steam Engine: 

With Instructive References relative thereto, arranged for the 
use of Engineers, Students, and others. By Wm. Tkhplb- 
TON, Engineer. i2mo 75 cts. 

This work was originally written 4br the author's private nse. He was pro. 
▼ailed upon by various Engineers, who had men the notes, to consent to its pab> 
Ucatlon, from their eager expression of belief that it would be equally uaafal 
to them as it had been to himselt 

Treatise (A) on a Box of InstrumerUs, 

And the Sltdr Rulk, with the Theory of Trigonometry and 
Logftritbms, including Practical Geometry, Surveying, 
Mensuriiig of Timber, Cask and Malt Gauging, Heights 
and Distances. By Thomas Kentish. In one volume, 
12mo $1.00 

L volume of inettlmable value to Ehgineens Gangers, Students, and othars. 
12 



EENST CAB£lf BAISD'S FT7BLICATION8. 

Tamhull — A Treatise on Experxmentol 

Electricity. 
By Lawrencb Tubnbull, M.D. 12mo. (In press.) 

Turner^ 8 Companion: 

Containing Instructions in Concentric, Elliptic, and Eccentric 
Turning. Also, various Plates of Chucks, Tools, and In- 
Btruments, and Directions for using the Eccentric Cutter, 
Drill, Vertical Cutter, and Circular Rest; with Patterns 
and Instructions for working them. Illustrated with nume- 
rous Engravings. In one volume, 12mo 75 cts. 

A valuable little book, beautifully and completely illustrated. 

Walker — Electrotype Manipulation . 

Being the Theory and Plain Instructions in the Art of Working 
in Metals, by PrecipitatiDg them from their Solutions, 
through the agency of Galvanic or Voltaic Electricity ; also 
in the Arts of Electro-Plating, Electro-Gilding, and Elec- 
tro-Etching ; with an Account of the Mode of Depositing 
Metallic Oxides, and of the several applications of Electro- 
type in the Arts. By Charles V. Walker, Hon. Sec. of 
the London Electrical Society, &o. Illustrated. New edi- 
tion, from the Twenty-fifth London edition. 12mo...75 cts. 

The rapid sale in England of twenty-five editions, and the demand in this 
country render necessary no further guarantee of the value of this book. For 
popular use it surpasses all other treatises on the subject. 

Walter & Smith — Cottage and Villa Ar- 
chitecture : 

With Ground-plans and Elevations. By Thomas U. Walter, 
Architect of Girard College, and John Jav Smith, Phila- 
delphia Library. In two volumes, quarto $6.00 

Walter & Smithes Guide to Workers in 

Metal and Stone, 

Consisting of Designs and Patterns for Gates, Piers, Balcony 

and Cemetery Railing, Window Guards, Balustrades, :Stair- 

cases. Candelnbras, &c. &c. Four parts, ^uarto. Illus- 

- trated by large Drawings SlO 00 
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Byroii — Poetical Works of Lord Byron : 

A new, beautiful, and complete edition, in eight Tolumes, 12mo, 



Cloth $6.50 

Sheep 8.00 

Cloth extra, gilt edges 9.00 

Half calf antique 12.50 

Turk, moroc. sup. extra.. 17. 50 



Four volumes, cloth $4.00 

Sheep 5.00 

Cloth extra, gilt edges 6.50 

Half calf antique 7.50 

Turk, moroc. sup. extra... 10.00 



Byron — Ihles and Poems of Lord Byron: 

Illustrated by Henry Wabren. In one volume, royal octavo, 
with 10 plates. 



Scarlet cloth, gilt edges.. $5.00 

Half calf antique 6.00 

Calf antique extra 7.00 



Turk, moroc. sup. extra.. $7.00 
Turk, moroc. ant. extra 7.00 



Campbell — Specimens of the British Poets 

from the time of Chaticer to the end of the EiqJUr 
eenth Century, 

By Thomas Campbell. In one volume, royal octavo. 



Cloth $3.50 

Extra beveled gilt edges. ..4.00 
Half calf antique 5.00 



Turk, moroc. sup. extra.. $6.00 
Turk, moroc. ant. extra.... 6.00 
Calf antique extra 6.00 



Childe Harold: 

By Lord Byron. With beautiful Illustrations. 1 vol. 8vo. 



Cloth extra, gilt edges... $5. 00 

Half calf, antique.. 6.00 

Turkey morocco, extra 7.00 

Turk, moroc. ant. extra. ..7. 00 
Crown octavo, cloth extra, 

gilt edges 3.00 

Half calf antique 4.50 

Turk, moroc. sup. extra. ..5.50 



Turk, moroc. ant. extra.. $5. 50 

Calf antique extra 5.50 

A new and cheap edition, 
with frontispiece, 12mo, 

cloth 75 

Cloth, gilt edges 1.12 

Half calf antique 1.62 

Turk. mor. sup. ext. 12mo..2.25 



HEHBT CABEY BAIBD'S FIJBLICATIOire. 



Cowper's Complete Poetical Works: 

Illustrated with Fifteen beautiful Steel Engrayings, after De« 
signs by John Gilbert. Crown 8yo. 

Cloth $3.00 

Cloth extra, gilt edges 8.50 

Half calf, antique 4.50 

Turk, moroc. sup. extra.. ..5.50 
Turk, moroo. ant. extra. ...5.50 



Calf antique, extra $5.50 

A cheap edition, with 
frontispiece, 12mo. cloth. 1.00 

Cloth extra, gilt edges 1.50 

Half calf antique 2.12 



Turkey morocco, super extral2ino 2.75 



Cowper's Task^ arid other Poems : 

With Ten Steel Engravings. 



Extra cloth, gilt edges. ...$2.00 

Half calf, antique 8.00 

Turkey mortocco, extra 3.50 

Turk, moroc. ant. extra ...5.00 



A cheap edition, with 
frontispiece, 12mo, cloth... 75 

Cloth extra, gilt edges 1.12 

Half calf, antique 1.62 



Turkey morocco, super extra 2.25 



Govyper's Table-talk and other Poem^s : 

12mo, (just ready.) 

Cloth 75 I Half calf, antique $1.62 

Cloth extra, gilt edges $1.12 | Turk, moroc. sup. extra. ..2.25 



Female Poets of America : 

By BuFus W. Gbiswold. A new edition. In one yolume. Illus- 
trated, 8yo. 



Cloth extra $2.50 

Cloth extra, gilt edges 3.00 

Half calf, antique 4.00 



Turk, moroc. sup. extra.. $5.00 
Turk, moroc. ant. extra... .5.00 
Calf antique, extra 5.00 



Female Poets of Great Britain: 

With Copious Selections and Critical Remarks. By Feederio 
BowTON. In one yolume, 8yo. With illustrations. 



Cloth $2.50 

Cloth extra, gilt edges 8.00 

Half calf, antique 4.00 

Turk, moroc. sup. extra. ..5.00 
Turk, moroc. ant. extra... ;5. 00 



Calf antique extra $5.00 

Cheap edition, 12mo, cloth.1.25 

Cloth extra, gilt edges 1.75 

Half calf, antique 2.37 

Turk, moroc. sup. extra. ..8.00 
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HEHST CABEY BAIBD'S FUBLIGATI0N8. 



Gray — Poetical Works of Thomas Gray: 

With Illustrations by C. W. Radclyffe. Edited with a Memoir^ 
by Henrt Reed, Professor of English Literature in the 
Uniyersity of PennsylTania. In one volume, 8yo. 



Goth, gilt edges ^.$3.50 

Half calf, antique 4.60 

Turk, moroo. sup. extra... 6. 50 
Turk, moroc. ant. extra.. ..5.50 
Calf antique extra $5.50 

Lady of the Lake. 

By Sir Walter, Scott. Illustrated with Plates, by John Gil- 
bert. In one volume, royal 8vo. New edition. 



Without illustrations, 

12mo, cloth 75 

Cloth, gilt edge 1.12 

Half calf, antique 1.62 

Turk. sup. extra 2.25 



Cloth extra, gilt edges. .-.$5. 00 

Half calf, antique 6.00 

Turk, moroc. sup. extra. ..7.00 
Turk, moroc, ant. extra.. .7.00 
Calf antique extra 7.00 

Lalla Rookh. 

By Thomas Moore. Illustrated by 13 Plates, from Designs by 
CoRBOULD, Meadows,' and Stkphanoff. 1 vol. royal 8vo. 



A new, cheap edition, with 
frontispiece, 12mo, cloth... 75 

Cloth extra, gilt edges 1.12 

Half calf, antique 1.62 

Turk, moroc. sup. extro...2.25 



Cloth, extra, gilt edges. ..$5.00 

Half calf, antique 6.00 

Turk, moroo. sup. extra... 7. 00 
Turk, moroc. ant. extra... 7.00 
Calf antique, extra 7.00 



A new, cheap edition, with 
frontispiece, 12mo, cloth.. 75 

Cloth, extra, gilt edges 1.12 

Half calf, antique 1.62 

Turk, moroc. sup. extra. ..2.25 



Longfellow — The Poetical Works of Henry 

Wadsworth Longfellow : 

Illustrated by Pla<fes, after Designs by D. Huntington, with a 
Portrait. Ninth edition. In one volume, royal 8vo. 

Cloth, extra gilt edges. ..$5.00 I Turk, moroc. sup. extra.$7.00 

Half calf, antique 6.00 | Turk, moroc. ant. extra. ..7.00 

Calf antique, extra $7.00 

Poets and Poeti^ of England in the Nine- 
teenth Century, 

By Rrpus W. Gbiswold. Hlustrated. In one volume, royal 
8to. New edition. 

Cloth, gilt $3.00 Turk, moroo. sup. extra..$5.00 

Cloth, extra, gilt edges 3.50 Turk, moroc. ant. extra. ..5.00 

Half calf, antique 4. 50 Calf antique, extra /. . . 5.00 

le 



HENBT CASEY BAIRB'S PlTBLICATIOirS. 

Poets and Poeti^ of the Ancients, 

By William Peter, A.M. Comprising Translations and Speci- 
mens of the Poets of Greece and Rome. With Engravings. 

Cloth extra $3.00 

Cloth extra, gilt edge 8.60 

Half calf, antique 4.50 



Turk, moroc. sup. extra. $5. 00 
Turk, moroc. ant. extra... 5. 50 
Calf antique, extra 5.50 



Willises [N. P.) Poetical Wo7'ks: 



In one yolume, 8yo., with Illustrations by Leutze, and a Por- 
trait. 

Cloth, extra, gilt edges... $5. 00 
Half calf, antique 6.00 



Turk, moroc. sup. extra. $7. 00 
Turk, moroc. ant. extra.. .7.00 
Calf antique, extra..... $7.00 



ItisrellanwMS* 

Atalantis, a Poem. 

By William Gilmobe Simms. 12mo 50 cts. 

Beckford — Vatliek, an Arabian Tale. 

By Wm. Beckford. 12mo, cloth 75 cts. 

Cloth extra, gilt edges 1.25 

BoUnghroke^s [Lord) Works. 

Complete in four yolumes, 8yo. cloth extra $10.00 

Brougham (Lord) — Lives of Men of Letters 

and Science, 
Two Tolumes, 12mo, cloth $2.00 

Byroris Life, Letters, and Journals. 

By Moore. Complete in two volumes, half morocco $8.00 

Children in the Wood. 

Illustrated, 12mo, cloth, gilt edge 50 oCf. 
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HEHBT CASE7 BAIBD'S PUBLICATI0K8. 

Comic BlacksUme. 

By Gilbert Abbot A'Becket. One Tolume, 12mo, olotli..76 ot8. 

Corinne, or Italy. 

By Madame de Stael, 12mo, cloth $1.26 

GloUi extra, gilt edges $1.75 

** K woHt of 'singQlar ingenuity and eloquence, and the best guide, or rather 
eompanloaiy which the traveller can take with him."— J". C. Eustace, 

Cranch^s Poefnis. 

One Tolume, boards i 37 cts. 

FeUman — Journal of the Siege of Yorhr 

town J &c. 
Octayo, boards 75 cts. 

Floral Offering ; a Token of Friendship, 

Edited by Frances S. Osgood. Illustrated with ten elegantly 
coloured Groups of Flowers, 4to, extra gilt edges $3.50 

Gems of the British Poets, 

By S. C. Hall. 12mo, cloth $1.00 

Imitation morocco $1.50 

George St George Julian, the Prince. 

By the author of " Valentine Vox." Dlustrated. 8to, cloth.$1.25 

HahtedCs Life of Richard IIL 

In one yolume, 8yo, cloth $2.50 

HazliU — Life of Napoleon. 

By William Hazlitt. Illustrated by 17 Engravings, 8yo, cloth, 

gilt $2.50 

Half calf. $4.00 

Hazlitt — The Miscellaneous Works of 

William Hazlitt, 

The five volumes complete in two, 12mo, cloth $2.50 

Half calf $4.00 

Haditb—Table'Talk. 

12mo, cloth $1.25 

Hazlitt — Lectures on the Dramatic Literor- 

ture of the Age of Elizabeth^ and Characters of 
Shakspeare's Plays, 
i)ne volume, 12mo, cloth ,. 75 eta. 
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HENBT CARET BAIBD'S FTTBLIGATIOKS. 

Hazlitt — Lectures on the English Comic 

Writers, and on the English Poets, 
OoeToIame, 12mo, cloth 75 cts. 

Hazlitt — Spirit of the Age. 

One Yolume, 12mo, cloth 75 cts. 

Heads of the People^ or Portraits of tJie 

English. 
Illustrated. 8vo, cloth « $2.00 

Holmes Account of New Sweden. 

One Yolume, 8vo, boards $1.50 

Howitt — Book of the Seasons. 

A new and revised edition, 12mo, cloth. (In press.) 

Howitt — Student Life in Germany. 

A new and revised edition,'' two volumes, 12mo. (In press. jT 

HowiWs Travels in Germany^ &c. (Sec. 

One volume, 8vo. Sheep $1.50 

HowUPs Visits to Remarkable Places. 

Two volumes, 8vo, cloth, gilt $4.00 

KohVs Travels in Austria^ Scotland, Eng- 
land and Wales. 

One volume. Sheep k* > $1.50 

Laing'^s Notes of a Traveller. 

One volume, 8vo, cloth $2.00 

Landor— Imaginary Conversations ofCeh- 

bra ted Authors, 
By Waltee Savage Landor. 12mo, cloth. (In press.). ..$1.0(^ 

Lanman^s Tour to the River Saguenay. 

I6mo, cloth 75 cts. 

Life of Major-General Peter Muhlenberg^ 

of iJiei Army of the Revolution, 

By Hon. Hbnrt A. Muhlenbebo. 12mo, cloth $1.00 

10 



HEHBY CABX7 BAIBD'8 PVBLICATIOire. 

Lion-Killer [The) of Algeria. 

By Jules Gerakd, Lieutenant of Spabis, Army of France. la 
one Tolume, 12mo. Illustrated. (In press.) 

'<In his own particular department he can only he compared to the Ghangar* 
niem, the CaTaignaes, the Lamorici^res, the St. Amauda — ^the elite of the Afrivan 
army in theirs. Still in the prime of life, he is in military rank only a lieuten- 
ant of Spahis, hut as le tueur de lAonSy his reputation has spread all over 
£urope and Afirica; the Arabs go in quest of him from the most remote dnars, 
or encampments, in order to ei^st his services against their most formidable 
euemy. TraTellers and romancers have Tied with one another in giving cur* 
rency to his exploits. We are not quite sure if the inimitable Dumas does not 
boast of having shared a cofefetfe dt Uon with the AlHcan diasseur.''— Cb26um*« 
Ntto Monihljf. 

Memoirs of the Historical Society of Penn-- 

sylvania, 1850. 
Octavo, boards $1.00 

Memoirs of Generals^ Commodores, and 

other Commanders who have received Medals frovn. 
Congress. 
82 Engravings, 8vo, cloth.$2.50 | Half morocco $3.00 

Miclielet — The Women of the French Revo- 
lution, 

Translated from the French of J. Michelet, by a Lady of Phi- 
ladelphia. In one Tolume, 12mo. (Just ready.) $1.00 

Modem Chivalry, or Adventures of Cap- 

tain Farrago and Teague G* Regan, 
One volume, 12mo, with Illustrations by Dablet. Sheep. ..$1.00 

Norths Specimens of the British Critics. 

By Professor Wilson. One volume, 12mo, cloth $1.00 

Our Army at Monterey. 

By T. B. Thobpe. Illustrated. 1 vol. 16mo, cloth gilt...62 cts. 

Our Army oil the Rio Grande. 

By T. B. Thobpe. With 26 Illustrations. 1 vol. 16mo, cloth.62 cts. 

Robinson Crusoe. 

Complete. Illustrated. 1 vol. 16mo, cloth, gilt side 75 cts. 

Clotli, gilt edges $1.00 

Roscoe^s Lorenzo de Medici. 

Two volumes, Svo, cloth, gilt, reduced to $3.00 
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EENBT CABET HaISB'S PUBLICATIONS. 

Ryley^ the Itinerant; or, Memoirs of an 

Actor,. 
Two yolumes, 12mo. (In press.) 

Sanderson^ s American in Paris. . 

Two Tolumes, 12mo, oloth $1.75 

Scoffs Miscellanies. 

Three Yolames, cloth gilt. $3. 50 | Half morocco, or calf. ....$4.25 

Senter's Jowmal of ArmMs Expedition to 

Quebec^ in 1775. 
Octavo, boards 62 cts. 

Sermon on the Mount. 

Illuminated, boards .-.$1.50 | 111 uminated, silk $2.60 

Illuminated, morocco, antique $4.00 

Simms, ( W. G.) — Helen Halsey. 

12mo, cloth. (Nearly readj.) 

Simms, ( W. G.) — Castle Dismxxl. 

12mo, cloth. (Nearly ready.) 

Sullivan! s {William) Public Characters 

of the American Revolution. 
Octavo, with a Portrait, cloth $2.75 

Smithes [Sidney) Miscellanies. 

Three volumes, 12mo, cloth. Fine edition $2.50 

Half morocco, or calf $3.75 

SmitKs [Sidney) Sermons. 

12mo, cloth $1.00 

Stephen! s Miscellanies. 

One volume 12mo, cloth gilt $1.00 

Half morocco, or calf $1.25 

Thierry^ s Historical Essays and Narra- 
tives of the Merovingian Era. 
One volume, 8vo, cloth $1.50 

Toumsend!s Narrative of the Battle of 

Branchy wine J with illustrative DocumenCs. 

Octavo, boards $1 00 
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HENBY CABE7 BAIKD'8 FTTBLICATIOirS. 

Three Hours, or the Vigil of Love. 

By Mk8. Hale. 12mo 76 cts. 

Wood — Personal Recollections of the Stage j 

Embracing notices of Actors, Authors, and Auditors, during a 
period of Forty Years. By William B. Wood, Late Di- 
rector of the Philadelphia, Baltimore, Washington, and 
Alexandria Theatres. Third Thousand. In one Yolume, 
12mo. With a Portrait $1.25 

''Take it alt(^ther, its historical aoeoracy, perfect fiuniliarity with all that 
concet'DS the stage, with its decided literary merit, and we may safely pronounce 
this the great book of this theatrical age, the best work that has ever appeared 
on this subject, and one that all will x«ad and be delighted with." — American 
Curier. 

" We hare read other theatrical histories and bic^n^phies, Gibbers and Bella* 
my's, in England, and Dunlap's and others, here; but none of them haye a ge> 
nial, gentle spirit like this." — North American, 

*' Any narrative of his life would be sure to find numerous readers. They 
will not be disappointed in any expectations they may have formed of its merit 
as a dramatic history or literary work.'* — Evening BuUetin. 

" The author Is now In his seventy-sixth year. In closing his long profeB* 
sioral career by the preparation of this volume, he has performed an acceptable 
public service, and made a valuable addition to the dramatic history of the 
country.'*— JV. T. Journal. 

" We sincerely congratulate the lovers of the legitimate old-fashioned drama, 
on the rich treat that awaits them in the volume now before us, for which we 
owe our thanks to the enterprising publisher. There is no man better qualified 
than Mr. Wood, to give interest and zest to such a work. 

'* We are certain that the most Ikstidious critic will find as much to admire in 
ih<i style of his narrative, as in the raciness of his anecdote, and the wisdom 
of his reflections." — National Intelligencer. 

'' A most valuable and interesting work.** — Saturday Post 

" A most copious and interesting historical record of his times."— Doily 
News. 

'' The debut of Cooper, the peculiar talents of Jefferson or Matthews, the 
success of Cooke, and Eean, and Booth; the sensation produced by the Kem- 
blefl, Power, Forrest, and Fanny filsler — the book before us tells us something 
of them all.'*— CtYy Item. 

" It is exceedingly interesting." — Sunday Dispatch. 

*' We without hesitation pronounce it the most interesting, entertaining, and 
Instructive book of the kind that has ever come under our notice." — Sunday 
Pri'ss. 

" lie revives, in his lively and graceftil sketches, reminiscences which must 
please every frequenter of the drama in its best days, and brings vividly back 
to mind persons and things grateful to the memory, though time has almost 
obliterated them." — Ledger. 

'' Destined, from its piquancy and inexhaustible fund of information, to attain 
a world-wide reputation." — Argus. 

" The work is an epitome of an actor's life — a life indeed, for it identifies the 
author with the drama for fifty years." — Pennsylvanian. 



Willises (iV. P.) Prose Wqrks. 



In one volume, I'oyal 8vo, 800 pages, cloth gilt $3.00 

Cloth extra, gilt edges... $3.50 I Half calf antique 4.50 

Library sheep 8.50 Turk, moroc. sup. extra. ..6.00 
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HEHBT CASET BAIRD'S FTOLICATIOHS. 

Walpole — The Castle of Otranto. 

A Gothic Story. By Horace Walpolis, Earl of Orfopd. With 
a Memoir of the Author, by Lord^Doyeb. In one Yolame, 
12mo ^f, * 75 cts. 

It has been (thought that a handsome and readahle edition of Walpole's re* 
markable romance would be welcomed by the American public, and the pub> 
Usher therefore offers the present, which he feels satisfied will, like Beckford's 
*< Yathek," meet with a ready and lari;e depiand. 

" The actors in the romance are strikingly drawn, with bold outlines, becom- 
ing the age and nature of the story. Feudal tyranny was perhaps never better 
exemplified than in the character of Manfred. He has the courage, the art, the 
duplicity, the ambition of a barbarous chieftian of the Dark Ages, yet touches 
of remorse and natural feeling, which preserve some sympathy for him when 
his pride is quelled and his race extinguished. « • # « 

'* The story is happily detailed, its progress is uniform, its events Interesting 
and well-combined, and the conclusion grand, tragical, and affecting." — Sir 
Walter Scott. 

" The first romance in our language." — Lnrd Byron. 

"One of the most remarkable of his works." — ^Ziord Doner, 

" What I will venture to call a masterpiece. • ♦ • • 

Where a beautiful imagination, supported by strength of judgment, has enabled 
the author to go beyond his subject and effect the full piirpose of an ancient 
tragedy." — Dr. Warburion. 

" A series of supernatural appearances put together under the most interest- 
ing form imaginable." — Baron de Grimm. 

" The brilliant success of the new romance soon made the author declare 
himself. — WarbwrtovCs Memoirs of Walpde. 

WyaWs History of the Kings of France. 

Illustrated by Seventy-two Portraits, 1 yoI. 16mo, cloth... $1.50 



Bowl of Punch. 

With Seventy plates, paper 50 cts. 

Brmigham^s Lives of Men of Letters and 

Science, 
4 New Series. 12mo, paper 50 cts. 

Fishery's Photogenic Manipulation. 

Two parts 50 cts. 

Ghost Stories. 

With Ten Engravings, by Barley 50 cts 

KohVs Travels in Austria ...25 cts. 

KohV s ^Travels in England and Wales.. 2r>ou. 



HSNBT CABET BAIBI>*8 FUBLICATI0H8. 

KohVs Travels in Scotland. 26cts. 

Lanman^s Tour to the River Sagttenay. 

Paper 60 cts. 

Mexico^ Before and After the Conqicest.26 cts. 
Modem Chivalry. 

With 10 Illustrations, by Daklet, in 2 yoIs. paper 75 cts. 

My Shooting Box. 

By Frank Forrester. Paper 60 cts. 

Our Army at Monterey. 

By T. B. Thorpe 60 cts. 

Our Army on (lie Rio Grande. 

TwcDtj-six Illustrations, by T. B. Thorpe ......50 cts. 

Pickings from the Port-folio of the Re- 
porter of the New Orleans Picayune. 
Paper, Eight plates 60 cts. 

Punches Comic Blackstone. 

Complete. Paper 60 cts. 

Punches Labours of Hercules. 

Complete. Paper 26 cts. 

Punches Natural History of Courtship. 

Paper « 25 cts. 

PuncKs Peep into London Society. 

paper 25 cts. 

Punches Medical Student. 

Second Series. Paper 25 cts. 

Thierry^ s Historical Essays. 

One Yolume, 8to. Paper $1.25 

Torloch OBrien i2ct8. 

Illustrated 37 cts. 

Tuppcr's Author'^ Mind. ..^ 37 eta. 
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